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F——Primary Header —

Source Data

Packet

% Error _
Control

F———32bits——+—16 bits —+— 16 bits —}— 16 bits ——————— 32 bits ———————variable length—+— 16 bits —

Synchronizanon Marker

Packet
ldenuﬁcanon

Packet
Sequence Packet
Control lfng,th( Bytc s)

Secondary Header

D)

Data

CRC

[ Packet Identification n Packet §cquume_C0mr0I Secondary Header (User Defined)
Version| Packet | Secondary [ Application Sc:éﬁ;uu.mm Source Sequence Count N Version| Header | Mode #|  Time Stamp
# Type | Header Flag | Process 1D Flags Length
1)'1/
LI D T R M T 2 o 14 2 6 8 A6~
o0 0 I 00111110000 -- SFM 00-- “Continuation Segment 00 0000 x23 -- SFM_STD
01000001111 -- ALP 01-- First Segment opplol  x2B -- SFM_HR
trrtrinn - Idle 10-- Last Segment x26 -- SFM_GT
10010010101 -- Housekeeping 11-- Unsegmented Packel x29 -- SFM_GS
x27 -- SFM_RPA
x2E -- SFM_CLN
x85 -- SFM_IRP
x87 -- SFM-ERP
Notes: x8A - SFM_IH
1. The above format conforms to the CCSDS x8C -- SFM_EH
Packet Telemetry format as specified in the CCSDS x40 -- ALP_5PT
102.0-B-2 Blue Book (January 1987). xd41 - ALP_STD
2. The Frame Synchronization Marker when NOT x42 -- ALP_HR
using Reed-Solomon Encoding is 0x1ACFFCID. x44 -- ALP_MR
3. The error control word is a cyclic redundancy code x48 -- ALP_CLN
genemled using the genenerator polynomial specified =
in the CCSDS Telemetry 100.0-G-1 Green Book Space Physics Research Laboratory SFM/ALP -
(December 1987.) College of Engineering Packet Telemetry
University of Michigan Data Fornat RELEASE
r L] RAWN H
SEM/ALP | " IA [ Focemvorome i
- : I i I 7 ) 7 7 [ ] ]
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FFFH
FOOO Memory Mapped 1/O Fcop| Telemetry Buffer WRITE
Fgo0| VA Gen/ Electrometer WR
F400| VA Gen/Electrometer RD
DFFH Foop| ©Orid Voltage DAC/Timer
Zero-Power RAM
(CStack,Telem_Buff,ZRAM)
000
BFFF
OOFF
EEPROM
(Executable Code)
Misc. Registers
4000
3FFF
Boot ROM/Loader Program
(Entry point @ 2100h)
2000 24
IFF 00122 C-96 Working Registers
0019
0100 . . .
Special Function Registers
88&';80@96 Internal Data Memory 0000 pe & J
Space Physics Research Laboratory ' SFM/ALP
College of Engineering Flight Computer
University of Michigan Memory Map JuiLinse
T - RAWN
SFmLP I ,[A-E I * [FOG ENG] N. VORONKA
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Zero-Power RAM
(CStack,Telem_Buff,ZRAM)
C000
BFFF
EEPROM
(Executable Code)
4300
4200 Serial Port ISR
4100 Software Timer ISR
3 3 Miscellaneous ISRs
3FFF
Boot ROM/Loader Program
(Entry point @ 2100h)
2000
1FFF

00

008(1): 0C196 Internal Data Memory

Extemal Interrupt ISR

Non-Maskable ISR

HSI FIFO Full ISR

Extemnal Interrupt ISR

Timer2 Overflow ISR

Timer2 Capture ISR

4th HSI FIFO entry ISR

Invalid OPCode ISR

HSI.1 External Int. ISR

HSI Data Ready ISR

A/D Conversion Done ISR

Timer Overflow ISR

Checksum, Key & Version

4002
4000

4?88113: Compile Year
400C Complle Ddy
400A Compile Month

EEPROM Checksum

Space Physics Research Laboratory
College of Engineering
University of Michigan

SFM/ALP

EY

Flight Computer

EEPROM Memory Map
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PORTO PORT1 (000F) PORT?2 (0010)

P0.7| ASTAT2 P1.7| FLASH_BIT P2.7| MON_SFM_RLY
P0O.6| ASTAT3 P1.6| SFM SEL P2.6 | MON_ALP RLY
PO.S| A PWM P1.5| ALP SEL P2.5 PWM

P0.4 +5V P1.4|\VA EM SEL P24} /TM_FULL
P0.3 +28V P1.3| AD SCONY P2.3| ACCEL

P0.2 +15V P12 [LATCH_PVG P22\ EXT INT

PO.1 -15V : P1.1| DSTATI P2.1 RXD

P0.0y A TEMP P1.0{ DSTATO P2.0 TXD

Analog Input Port (10-bit A/D) Digital Output Port Digital Input Port (except P2.5 & P2.0)

SFM_SEL 1 - SFMs VA/EM Board enabled MON_SFM_RLY 1 - SFM is in cleaning mode

0 - SFMs VA/EM Board disabled 0 - SFM is in measurement mode
ALP _SEL 1 - ALPs VA/EM Board enabled MON_ALP_RLY 1 - ALP is in cleaning mode
0 - ALPs VA/EM Board disabled 0 - ALP is in measurement mode
VA_EM_SEL 1 - Electrometer selected ACCEL 1 - Launch signal enable
0 - VA Generator selected 0 - Umbilical is connected to rocket |'

AD_SCONY 1 - Start A/D on enabled board(s)
LATCH_PVG 1 - Latch Preamp & Vemier Gains

Space Physics Research Laboratory VSFM/ALP
College of Engineering Flight Computer
University of Michigan CPU Port-Memory Map  peiease
Le MAWN 4
v SFthP I i [/\—l': | ool 7 voronka |
1 I ] [ i [ [ 7Y T l : l :

l
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Modes of Operation

(revised October 7, 1992)

I. Solar Flux Monitor

n M
Gl =-25V
G2 = +25V
G3=-15V

Target = sweep from +20V to -36V in 1V steps (57 total)
Telemetry: 1 reading of Decade & Vemnier settings, 57 A/D values
=1 word + 57 words = 58 words = 116 bytes

Gl =-25V

G2 = +25V
G3=-15V

Target = sweep from +20V to -36V in 0.25V steps (225 total)
Telemetry; 1 reading of Decade & Vernier settings, 225 A/D values
= 1 word + 225 words = 226 words = 452 bytes

Gl =-35V, -30V,-25V,-20V, - 15V

G2 = +25V

G3=-15V

Target = sweep from +20V to -36V in 2V steps (29 total)

Telemetry: 5 * (1 reading of Decade & Vernier settings, 29 A/D values)
=5 * (1 word + 29 words) = 150 words = 300 bytes

4) Grid 2 Test Mode:

Gl =-25V
G2 = +15V, +20V, +25V, +30V, +35V
G3=-15V

Target = sweep from +20V to -36V in 2V steps (29 total)
Telemetry: S * (1 reading of Decade & Vernier settings, 29 A/D values)
=5* (1 word + 29 words) = 150 words = 300 bytes

Gl =-25V

G2 = +25V :

G3=-25V,-20V, - 15V, - 10V, -5V

Target = sweep from +20V to -36V in 2V steps (29 total)

Telemetry: 5 * (1 reading of Decade & Vernier settings, 29 A/D values)
=5 * (1 word + 29 words) = 150 words = 300 bytes

6) EUV Ion Retarding Potential Analyzer Mode:
Gl=-10V
G2 =sweep from -5V to +5V in 0.2V steps (51 total)
G3= 0V
Target= OV
Telemetry: 1 reading of Decade & Vernier settings, 51 A/D values
=1 word + 51 words = 52 words = 104 bytes



7) _EUYV Electron Retarding Potential Analvzer Mode:

Gl=+10V
G2 = sweep from -5V to +5V in 0.2V steps (51 total)
G3= ov
Target = OV

Telemetry: 1 reading of Decade & Vermier settings, 51 A/D values
=1 word + 51 words = 52 words = 104 bytes

8) EUV Cleaning Mode 1 (5 seconds):
Gl + 50V
G2 + 30V
G3 + 15V
Target = +125V

Telemetry: None.

I

II. Advanced Langmuir Probe

Probe V, = values determined by algorithm (5 total)
Telemetry: 1 reading of Decade & Vernier settings, 1 reading of kTe,
5 A/D & D/A values
=1 word + 1 word + 2 * 5 words = 12 words = 24 bytes

Probe Va = sweep from -5 V to +5 V in 0.1V steps (101 total)
Telemetry: 1 reading of Decade & Vernier settings, 101 A/D values
=1 (16-bit) word + 101 words = 102 words = 204 bytes

luti w :
Probe Va = sweep from -1.7V to +1.7V in 0.04V steps (86 total)
Telemetry: 1 reading of Decade & Vernier settings, 86 A/D values
=1 word + 86 words = 87 words = 174 bytes

i Resolution ALP Mode;
Probe V3 = sweep from -9kTe to +1kTe in kTe/8 steps (81 total), and a
single reading at 2V above 1kTe
Telemetry: 1 reading of Decade & Vermnier settings, 1 reading of kTe,
81 A/D values
=1 word + 1 word + 81 words = 83 words
= 166 bytes

ing M n
Probe V3 = +125V

Telemetry: None.

Notes; 1) All data will be transmitted in packet form. The telemetry requiremets above
do not include packet headers & terminators (start codes, mode ID, packet
length, timestamp, checksum).

2) To avoid unnecessary redundancy, the housekeeping information will be sent
in a separate packet.
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/****t*t*****ttkttttt****t*******X**t**i*x*xt*******kx**t!t!**t*****t*tt***t/

/* ' x/
* Module:  calib.h */
* X/

+" Purpose:  The header file contains the calinrar! ion information for  */

/¥ the grid voltage generator, and uO'“ a,uLied voltage x/
/* generators, <
/% */

/*  Inputs:  YNone. */

/* x},/

/* Qutputs:  None. */

/r xl/

/* Uses: Nothing external, */

/* x/

/* History: 06_Feb 92 Written. */

/* */

/ertt**ti******ii*i***i************t*tt**t*fi***f***xttk*t*txxxxxtitixtxttt/
fdefine G1_GEN GAIN -34.5449083809

idefine G1_GEN_OFFSET  2048.000

fdefine G2_GEN GAIN -34.5169132875

fdefine G2_GEN_OFFSET  2048.000

fdefine G3_GEN_GAIN -34.4309878891

fdefine G3_GEN_OFFSET  2048.000

fdefine G4_GEN GAIN 206.031746032

fdefine G4_GEN_OFFSET 2042.000

idefine SFM_VA GAIN 660.522324629

fdefine SFM_VA_OFFSET  32564.000

fdefine ALP VA GAIN 661.884316917

fdefine ALP_VA OFFSET 32654.000

$ifdef CALT 3C

vold c_calib va (char 1, char {1} ;
vold ¢ calib gr {char {1, char {]} :
vold c_calib_em (char [], char {1) ;
void ¢_caiib vr (char [1, char {]) :
void ¢ va s weep (char [], char []) ;

telse

extern veid c_calib va (char {1, char [}) ;

extern void c_calib gr (char [], char {1} ;

extern void c_calib em (char {], char i} ;

extern vold c_calib vr (char [, char 7y
{1, char {1)

extern void c_va_sweep (char

fendif



- calib - Page 1

S B L

§
§ Archimedes 8096/80C196 C-Compiler V3.001/DCS 18/2ul/97 ieiivine i
§ i
H Target option = 80C19% g
i Memory model = large §
i Source file = calib.c §
H List file = callib,lst 3
i Object fiie = calib,rl3 4
§ ASM file = calib.sl5 §
H Command line = calib.c -ml -vl -z -P -e -g -L -F -p52 -A §
H }
} (c} Copyright Archimedes Software Inc. 1990 §
BEEEEERHEESE R TR M I T R T e e
l /ttk*t*ttxtk*x*ttx*xtxttitrxxxtxxxtxxtrxxtrxxtxxxxtxxxxxttttttxttxxtxxtxrrxx/
2 /f x/
3 /* Name: calib.c /
4 /* */
5 /* Params:  None. */
6 /* */
7 /* Input:  None. */
8 /* */
9 /* Qutput: -/
10 /* *f
11 /* *f
12 /* Purpese: */
12 /* </
14 l,fx r//
15 /* Meds: Jan_12 91 NRV  Authored, A
16 /* ~/
17 /t*xit*i’f KKK A KKK A KA KX KK XK XX KKK XXX TA XXX TIATKAXNKXRAA AR XXX RCAXCXKXIXAK
18
1 tdefine CALIB C TRUE
20
21 #include <stdio.h>
22 finclude <stdiib,h>
23 finciude <ctype.h>
24 finclude <string.n>
25 $include <1080c196.h>
26 finclude "types.h"
21 finciude “debug.h"
28 $include “io.h"
29 $inciude “calib.n"
30 $include “com_proc.h"
3
32 void c_calib_va (paraml, paraml)
33 char paraml {} ; *
34 char param? {} ; x/
35 {



36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
95
56
57
58

© WORD dac val ;

VAGen_WR = dac_val ;
UNSEL_BOTH ()

*paraml = *paraml ;

SEL_BOTH () ; SEL_VA () ;

switch (toupper(paramtill})

printf ("\x07Invallid

~o

1 " .
arameter\n\z")



59
60
6l
62
63
64
65

67
08
69
70
i
72
13
74
5
76
1
78
79
80
81
82
83
84
85
86
87
88
89
90

- calib -

void c_calib_gr (paraml, param}
char paraml {] ;
char paramZ {} ;

{
WORD dac_val ;

/¥ Parameters of command

/* Parameters of command

switch (toupper (paraml{0}}}
{

case "X’ : dac_val = hex_conv (paramltl} ;

break ;

case 'B' : dac_val = bin_conv (parami+l) ;
break ;

default : dac_val = cec_conv {paraml } ;
break ;

}

if (dac_val == -1}
printf ("\x07Invalid parameter!\n\r"} ;
else
{ /* Write word o QUAD DAC
Grid_Volt_WR = 0x4000 | dac_val ;
Grid_Volt WR = 0x5000 ! dac_val ;
Grid_Volt_WR = 0x6000 | cac_val ;
Grid Volt_WR = 0x7000 : dac_va. ;

J

n

*paraml = *param? ; /* Used w0 avoid compiier warning

>

Page

*/
*/

*/

3



91
92
93
94
95
%

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133

- calib - Page

void c_calib_em (paraml, param?)
char paraml []
char param? {}

{

WORD sel_ins
REAL va_val
WORD dac_val
WORD ad_val

sel instr =
if (sel_inst
return ;

UNSEL_BOTH (
I0_PORTL |=

printf {"Ele
printf ("Va

for (va_val
{

dac_val =

H /* Parameters of command
H /* Parameters of command

tr;
/
h
/
/* Check parameters, select instruments
/* and return instrument value
proc_instr_params (paraml, paraml, INSTR_PARAM) ;
[ == —U

/* Make sure instrument is selected
}:

sel_instr ;

ctrometer calibration of %x\n\r", sel_instr) ;
value Va DAC word A/ vaiue\a\r"j ;

= =15.0 ; va_vai <= 19.0 ; va_vai +=0.1)

WORD) (SFM_VA_GAIN * va_val + SEM_VA_CFFSET)

{
set_va {sel_instr, va_val) ;

delay (5)
STR_WDOG

IC_PORTL
START_AD
SEL M ()
delay (1)
ad_vai =
shift_oce

ad val =

printf ("

.
!

0

|= sel _instr ;

0

1]

tMeter RD ;

_wvals )

~{EMeter RD} & Ox(0FFF ;

$7.3f 0x%4x $6u\n\r", va_val, dac_val, ad vali} ;

*/

*/
x/’

4
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void c_calib_vr (paraml, param?)

char paranl [] : /* Parameters of command
char param? [} ; /* Parameters ¢f command
{

WORD sel_instr ;
WORD vern_val ;
WORD ad_val :

/* Check parameters, select instruments
/* and return instrument value
sel instr = proc_instr_params (paraml, paraml, INSTR_PARAM) ;
if (sel instr == -1)
return ;
/* Make sure instrument 1s selected
UNSEL_BOTH ()

printf (“Vernier calibration of Sx\a\r", sel_instr)
printf (“Vern value A/D value\n\r") ;

for (vern_val = 0x0O00F ; vern_val <= Ox0FFF ; vern_val <= 9x0010)
{

set_vern_pg ({sel_instr, vern_vai, SET_VERN) ;

delay (5)

STR_WDOG ()

10 _PORTL |= sel_instr ;
START_AD ()

SEL EM ()

delay (1) ;

ad_val = EMeter RD ;
shift oce vals () ;

ad_val = ~{EMeter RD) & 3xOFFF ;

printf {"0x%4x Seu\n\r", vern va., aa_vaij ;

*/
*/

*/
*/

*/
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184
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190
191
192
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194
195
196
197
198
199
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201
202
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204
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- calib -

void c_va_sweep (paraml, param?)

char paraml [} ; /* Parameters of comman
char param? (] ; /* 2arameters of comm

{

i

REAL va_val ;
char charin ;

do
{
for (va_val = -15,0 ; va_val <= +15.0 ; va_val =
{
set_va (BOTH_INSTR, va_val) ;
STR_WDOG () ;
}

9

1)

for (va_val = +15.0 ; va_val >= -15.0 ; va_val -= 0.1

{
set_va (BOTH_INSTR, va_val} :
STR_WDOG ()
}
}
while ({(Serial_Flags & 0x20) != 0x20) ;

Clear Com ();

*paraml = *paraml ; /* Used to avoid compll

er warnings

J

sort f£iags

Page

*,/



J0rS: none
#arnings: none
Code size: 1081
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/***i***t***t*tttk*tf***tt**t****tt*r**ikttiktktttktttxtxxt*itxt*kttttttk*kt/

/t */
R Name: types.h i
*/

* params:  None. */
J* xf
/* purpose: 10 provide consistent portable type definitions through */
/* typedefs. x/
/* y
/* Mods: Jan_ 1291 NRV Authored. xf
[ */

/t*******ttt***kt**tttt****t*****tk*t**t*txtttxttxtxtxxtxtxxxkﬁxxxtxkiittxtt/

§ifndef TYPES_INCLUDED

typedef unsigned char OCTET ; /* 8bit unsigned integer */
typedef unsigned char gyTE  ; /* 8 bit unsigned integer x/
typedef unsigned int WORD  ; /% 16 Dbit unsigned integer x/
typedef int INT . /x 16 bit  signed integer x/
typedef float REAL  ; /* 32 bit floating point number */
typedef unsigned long DBLWORD ; /* 32 bit unsigned integer Ji
jdefine TRUE 1

jdefine FALSE 0

tdefine TYPES_INCLUDED 1

endif
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/******tkt*tttik*k**j*t****k*****t****ttt**tttt**t**tx***t*tk**tk*ik*t*i*tk*/

/* */
I+ Module:  debug.h %/
x */
i* purpose: The purpose 0f this header file is to define strucCtures */
/* needed to use the CCSDS packet telemetry standard. */
/* x/
/* TInputs:  None. */
/t */
/* Outputs: None. Ny
/% */
/*  Uses: Type definitions from “types.h". */
[ */
/*  History: 06_Feb 92  Written. x/
I* x/

/*k*t*******ik**t*i***i*****i***t*i***x**tt*t*tt*itk*xtttx*ttkk**ti*kttt*ttx/

finclude “types.h*

jifdef MAIN

WORD  D_count ; /* Counter for loops  (for DEBUG) x/

WORD ~ DEBUG_LEVEL /* Current level of debugging */
jelse

extern WORD  D_count ; /* Counter for loops  (for DEBUG) */

oxtern WORD  DEBUG_LEVEL J* Current level of debugging */
endif

fdefine DEBUG 0 /¥ Tf 0, don't even compile debugging  */
tdefine DEBUG_INIT 0x0000 /* initial vaiue of DERUG_LEVEL ~/
tdefine DEBUG_MODES 0x0008

fdefine DEBUG_CONVERGENCE 0x0004

$define DEBUG_TM 0x0002

fdefine DEBUG_IO 0x0001

fdefine DEBUG_SFM_MODES 0x0080
jdefine DEBUG_ALP MODES 7x0040
fdefine DEBUG_MODES_TM 0x0020
fdefine DEBUG_LOW_TM 0%0010
fdefine DEBUG_CONV_ALG 0%0100
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3%i5%######&#i####ﬁ#?59###55#3?3%%#53é%%%%%ii#ié%éiséiéééiéiééééi%%%iiiééééié3;5%5%#%#535%&%##%3%%43
i i
H Archimedes 8096/80C156 C-Compiler ¥3.007/2C3 R VAR TR I §
‘ :
§ Target option = 80C19 §
§ Memory model = large §
§ source file = sfm-alp.c {
§ List file = sfm-alp.ist i
§ Object file = sfm-alp.ris 4
§ ASM file = sfm-alp.sls 4
§ command line = sfm-alp.c -ml -vi -t -0 -¢ -g =L =F -£32 -A §
i i
§ (c) Copyrignt Archimedes Software Inc. 1990 &
#5#5#5#%#3#85#ﬁi###ﬁ%####i%i%######%%i#i#i%iééii%éi%#ié%&#iiééi#%iiéiiiii%ii%%%i%%395%25%%355#%#%#%5

1 /i’t‘k***xX*x**xx*t*x*xt*xk*xtxxxxtxxxxxxxxxtxxxxxtxxxxtxtxxxxxixxxxxxxtxxxxxx,v
2 [* ~/
3 /¥ Name: sfa-aip.c *f
4 /¥ */
5 /* params:  Nore. */
6 [ */
1 [ Input:  Command strings from 38-422 £orT. *!
8 /¥ */
9 3 : :

/[* Output: Messages yia R§-422 ¢ */
10 /* programmes CoRLIOl o "/
il /* *y
12 /* purpese: Scla <
13 /* Lan T quring oz oroneen LGN */
14 /* \
15 /* Mods: Dec 12 31 NRV  AutnorEd. */
‘;_6 /t x//
\L’II /1**!**X*t*kxtxrxxxtxxxxxxtxx’xxxxxxxxrxx(rxxrxwi(r(r(xttxxxtxxxrxxtxxxxxtxx/’
18
19 tdefine MAIN TRUE
20
i $gefine VERSION "0.999" Px Gpinaare gersion re.2dse x/

rO DN DO
(s DD

include "sm.n"

i de <ic80cid6.n>
inciude <stdin.o>
include "types.n"

(NSRRI
N L

1 finciude “debug.h"

28 finclude "com_proc.n”

29 $include "modes.n"

30 ¢include "io.h"

1

2

3 /*krrfx*i"t*xxxttxfrtrrt(!ttxxxtx(r(xrzt(rx(x((x(-(xr ::::: CerrrerEFTCRTITCCRN
34



36
3
38

40
41

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
06
67
68
69
70
12
13
74
15
76
8
79
80
81
82
83
84
85

void send_heilo () ;

/kt**ktt****txxt*txxxxxxxxxrxxxxxxx(xerwtxxxxvxxxxxxxxxtxxr:xxxxtxxxxxrtxxx/

void main ()

{
BYTE len ;
char command{253] ;
STR_WDOG (}

init_system ()

c_clrscr (NULL, NULL) ;
send_hello () |

STR_WDOG ()

ROM_Test 0

IRAM Test ()

Telem Test ()
STR_WDCG ()

c_status (NULL, NULL} ;

printf (“SEM_ALP> ")

Clock 2P+~
T START ()

WDOG_HIGH {)
SEL_BOTH  {}
START_AD ()
UNSEL_BOTH ()
delay (1} ;

next mede step (i

Zength of conmand string
String read in from teyboard

Strope Watchdog timer

Tnitialize hardware & flags

SLI0Ce Wallndeg titer

nén
J.30aY ialllud oeaiud e
Y - P ~rmman
DisC.ay srorest 07 nexl Cirma
QADQ,. Araonr

A E - e ~

50 0o s.eel gy rest Ol LM
T

AL

“mpa . N [N
Jpgate C < < 2T 7
Qe s - A

Sloll - PASA

*/
x/

x/
*/

x /

*/

*/

bl
*/

*/
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89
90
91
92
93
94
95
96
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100
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104
105
106

RSP
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<>

e b e

[ N

[¥%)

send_ready_tm (} ;

WDOG_LOW (} »
}
else
{
if ({idle_count % IDLE_TM_TIME) == O}

{

IDLE_telem.instr_hdr.start_time = 0212346000 - idle_
IDLE_packet_ready = TRUE ; /7 Sent icie pacxet oCca
send_ready_tm {} ;
}
idle_count+t ;
STR_WDOG ()
}
J* T CR is detected
if ((Serial Flags & 0x20} == 0x20)

len = -1 ;
do

command(++ien| =
while {command|len] i=
commandilent = "\3'

Clear Com {};

! Nt a S Amnr to " ~ ~ {
/* Disp.ay crovpr Ior next Command

1

}
while ( TRUE )

ny compiene Saceels

»

x/

*/

-/
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124

125

126

127 void 1nit_system()

128 {

129 /= initiallze dedbugging iags */
130 DEBUG_LEVEL = DEBUG_INIT ;

131 /* inizialize optocoupled electrometer’s */
132 /*  clock, preamp & vernier registers */
133 init_oces ()

134 /* Initialize VA Generaters (0 Volts) */
135 /* Unselect both instruments {SFM & ALP) */
136 set_va (BOTH_INSTR, 0.0} ;

137 /* Inizialize Grid Voltages (0 Volts) */
138 set_grid (1, 0.0) ;

139 set_grid (2, 0.0) ;

140 set_grid (3, 0.0} ;

141 set_grid (4, 0.0) ;

142 /* Tnitialize Probe Cleaning Control */
143 Probe_Cln_WR = 0x800C

144 clean_word = 0x80C0

145 /* Tnitizlize Telemelry System */
146 init_telem () ;

147

148 if (ACCEL_STAT () == )

149 {

150 /% Reinitiaiize moce ccinters */
151 init_modes () :

152 /x Reset timer TaTk 10 1810 */
153 Clock 2P =0 ;

154 } :

155

156 }



157
158
159
160
16l
162
163
164
165
166
167
168

void send_hello (}

{

printf (“Solar Flux Monitor and Advanced langmulr
printf (" Plight Control Softwareimir®)
A B

printf (“Version %s Compiled on s s\n\r",

VERSION, _DATE_, _TIME_}

Seanelin s

And
DA

™

w



169

2rrors: none
Warnings: none
Code size: 557

- sfm-aip -
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/******t*******t*************i***********tt*********k***tix******t*t**t*tttt/

[* . */
/* Module:  com_proc.h x/
"% */
¥ purpose: The purpose of this header file is to define the command */
/* processor structures. %/
/¥ */
/* Inputs:  None. */
/% */
/* Outputs: None. */
/* r/
/* Uses: Nothing from other files. */
/¥ J
/* History: 14_Feb 92 Written. x/
/* J

/****t**tt*t*it**ttt*t*t**t******ti*t**t*******t*i*t********t****ttt*****i*t/

finclude “types.h"

/t*****t*******tk****i*tt*******t*****t**********i**ttt*tt**tttttt***tt**k**/

}define CMD_ELEM 10 /* Number of elements in commmand line */
$define CMD_LEN 10 /* Max Length of command line element  */
typedef struct cmdstruct |
char  *command /* Command string (in uppercase x/
BYTE minlen ; /* Min § of chars needed for command  */
void (*cmd_fun) () ; /* Point to processing subroutine */
BYTE  num_params ; /* Number of parameters for command x/

cmd_array ¢

/*******t*****tt**t***************t***t*************t***t***t**x*tr*xﬁtkt*ti/

$define REAL PARAM 99
$define WORD_PARAM 55
fdefine GRID_PARAM 33
jdefine TELEM PARMM 22
define INSTR_PARAM (0

§ifdef COM_PROCC
void com_proc  (char [], int len} ;

void c_help {char [], char [])
void c_reset (char [}, char (}])
void c_tstart  (char [}, char []}
void c_tstop (char [}, char (})
void ¢ _smode  {char [], char {])
{
{

. me we we we

void c_status  {char (], char (})
void c_ser_tm {char [], char {}) ;

void c_set_va  (char (], char {])
70id c_set_grid (char (], char ()

»id c_set_vern (char {], char ()
,oid c_set_pg  (char {], char (})
void c_sample  (char [], char [})
void c_relay {(char {], char [})
void c_tm_test (char {], char {]) ;

e wo me me we =o



void c_convtest (char [], char {}) ;
void c_convtest2(char (], char (]} i

0id c_clrscr  (char (], char (]} ;
/0id c_debug (char [], char []) ;
/*

void c_setport (char [}, char {}}
void c_w_299 (char {], char (})
void c_r_299 (char {], char [])
void c_shift (char {], char [])
void c_start_ad (char [], char [])
void c_latch_gn (char (], char [])
¥/

void c_loader  (char [], char []) :

~e wa me ms we =

BYTE proc_instr_params (char (], char (], BYTE param_type) ;
void uppercase (char *strptr) ;
WORD hex_conv  (char param(]) ;
WORD dec_conv  ({char param{]} ;

WORD bin_conv  (char param([]) ;

char comm_v[CMD_ELEM] [CMD_LEN] ; /* Array of command elements
i

- -

WORD comm_c /* Number of elements in array
const cmd_array commands{] = { { "HELP" , 1, chelp ,0
{e , 1, chelp 0
{ "RESET" , 5, creset , 0
{ “TSTART* , 4, c_tstart , 0},
{ “7STOP* , 4, ctstop , 0
{ “SMODE" , 4, csmode 1
{ “STATUS* , 3, c_status , 0
{ “SERTM" , 3, csertm , 1
YYAM 2, csetva , 2},
*GRID" 2, c_set_grid, 2}

1
1)
“VERN" , 4, c_set_vern, 2},
“pG" , 2, csetpg , 21},
“SAMPLE* , 2, c_sample , 0}
"RELAY" , 3, crelay , 11,
“CALIBVA* , 7, c_calib_va, 1},
“CALIBGR* , 7, c_calibgr, 11,
1]

“CALIBEM" , c_calibem, 1},

e s e s g

7
]
7
“CALIBVERN", 9, c_calibvr, 1},
“CONVTEST® , 8, c_convtest, 2},
“CONVTEST2", 9, c_convtest?,2 },
"VASWEEP® , 7, c_va_sweep, 0 }
“TMTEST® , 6, c_tm_test , 0},
{ “CLS" , 3, cclrser , 0}
{ “DEBUG" , 5, cdebug , 1}
/* { “PORT" , 2, c_setport , 1
[ "W299" , 2, cw 299 1}
{ “R299* , 2, cr2% 01
{ "SHIFT" , 2, cshift , 0}
{ "START" , 2, c_start_ad, 0}
{ "LATCH" , 2, c_latch_gn, 0}

*/
{ "LOADER" ,

(=2

, C_loader , 0}



felse

extern void com_proc  (char [], int len) ;

extern void c_status  (char (], char {]) ;

extern void c_clrscr  (char (], char (}} ;

extern BYTE proc_instr_params (char [], char (], BYTE param_type) ;
extern void uppercase (char *strptr} ;

extern WORD hex_conv  (char param{}} ;

extern WORD dec_conv  (char param{]} ;

extern WORD bin_conv  (char param{}]) ;

fendif

/*tt*t******‘ki*****t*ttti*****‘kt***tttt*******t*i**tttkt*kt‘k**t***'k*‘k*t*k*‘k*/

extern void loader () :
extern void Clear_Com ()

fdefine NUM_COMMANDS (sizeof (commands) / sizeof (cmd_array)
}define STRNCOMP (strl,str2,n) (strncmp(strl,str2,n} == 0)

fdefine STRCOMP (strl,str2) {stremp(strl,str2) == 0)
‘define MAX(a,b) {a>b? a:b
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1

###5##########i#ﬁ#####################5#####6###9########8#####83####ﬂ#########5#8#####5############

com_proc.c -ml -vl -z -P -e =g -L -F -p32 -A

NRV

H
i Archimedes 8096/80C196 C-Compiler v3.001/DOS
§
§ Target option = 80C196
i Memory model = large
§ Source file = com_proc.c
§ List file = com_proc.lst
§ Object file = com_proc.rl5
} ASM file = com_proc,sld
§ Command line =
§
§
}
1
2 /*
3 /* Name: COm_proc.c
4 /*
5 /* Params:  None.
6 /*
7 /* Input:  None.
8 /*
9 /* Qutput:
10 /*
11 /¥
12 /¥ Purpose:
13 /*
14 /¥
15 /* Mods: Jan_12 91
16 /*
17
18
19 §define COM_PROC_C TRUE
20
21 $include <stdio.h>
22 $include <stdlib.h>
23 finclude <ctype.h>
24 finclude <string.h>
25 finclude <io80c196.h>
26 finclude “types.h"
27 finclude “debug.h*
28 $include “calib.h”
29 $include “com_proc.h"
30 $include “modes.h”
31 §include "io.h"
32 $include “tm.h"
33
34
35 REAL real_out ;

14/Jul/92 16:23:59

i
i
i
j
§
§
i
§
§
§

(c) Copyright Archimedes Software Inc. 1990 4

Authored.

/t*t**ttt**t**ttt**t**tt****tt********t*t*t*t**t*ittitkkttt***tt************/

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/

/***********k***i******t*t***x*t*t*t****t*ttt*t*txxtkttt*r*tt*t*ti*ttt*kitk*/

#####f####i#####if!i#########!##S#######################8#####!####3############5######9###########
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41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

63
64
65
66
67
68
69
70
1
72
73
74
15
76
1
8
79
80
81
82
83
84
85

{
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WORD word_out ;
void com_proc {char command [], int len)
BYTE pos ; /* Position in command string *x/
BYTE cpos : /* Position in current command element */
char prev ; /* Previous character */
BYTE command 0K ; /* Is it a valid command */

/* PARSE (arghhhhh!!!) command line and */

/* stuff space delimited words into

/* an argv type string array!!!

comm_c = 0
cpos = 0
ps = 0
prev. ='"';
do

{

if (isspace (command{posi))
{
if (!isspace{prev))
{
comn_v{comm_c] [cpos] = "\0' ;
comm_ct+ ;
cpos = 0 ;
prev = command[pos] ;

}

}
else
{
comm_v [comm_c] [cpos] = command{pos] ;
prev = command{pos| ;
Cpostt ;
}
postt ;
}
while {{pos <= len) && (comm_c < CMD_ELEM}) ;

if (len = 0)
comm_ct+ ;
/* Convert comm_c[(] to uppercase
uppercase (comm_v{0}) ;

/* Process command
if (comm_c != 0)
{
command_OK = FALSE ;
pos =0 ;
do
{

*/
*/

x/

x/

2
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86 : 1f { STRNCOMP (comm_v{0], commands[pos].command,
817 MAX (commands {pos] .minlen, strlen{comm_v(0}}})
88 : {
89 if {(comm_c - 1} == commands{pos].num_params)
90 {*commands{pos] .cmd_fun} (comm_v{1],comm_v{2]) ;
91 else
92 printf ("\007Invalid number of parameters\nm\r") ;
93 command_OK = TRUE ;
9 }
935 postt ;
96 J
97 while ((pos < NUM_COMMANDS) && {'command_OK)) ;
98 if (!command_OK)
99 printf (*\007Unrecognized command !!'\n\r") ;
100 }

101 }
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113
114
115
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137
138
139
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/**t****************i’***i*kt*****t**ttt************i*********t‘k**ki*****‘k***/

/***t**t***********t**t*i**t*tt*tttt**t****i*t***tttt*t#****tkt*xtt*********/
, .

/* Command processing functions start here!!!!THittiirreeriny */

/*t**t*******t*******t*****t***tk****t*t**************t#*tt**********ﬁ*t****/

/******t*it***t***t******t********t*tk*t******t*k*****t*ttt*t***i***********/

void c_help (paraml, param?}
char paraml [] ; /* Parameters of command x/
char param? [] ; /* Parameters of command */
{

c_clrscr (NULL, NULL} ; /* Clear screen */
printf ("\n\r"} ;
printf (“HELP or ? Display this help screen \n\r")
printf ("RESET Ready CPU values for flight (clock, etc.) \n\r")
printf (*TSTART Manually start timer and simulate launch \n\r")
printf (“TSTOP Stop manually started timer \n\r")
printf (*TSET val  Set timer value to 'val’ \n\zr")
printf (“SMODE instr mode Run specified instrument mode \n\r")
printf (“STATUS Display system status \n\r")
printf (“SERTM ON/OFF Set serial telemetry on or off \n\r")
printf (GRID gridf val  Set grid voltage (1-3) DAC (12 bits) \n\r"
printf (*VA instr val  Set 'instr’s VA Gen DAC (16 bits) \n\r")
printf ("VERN instr val  Set electrometer’s vernier (12 bits) \n\r")
printf ("PG instr val  Set electrometer’s preamp gain (3 bits) \nm\r")
printf (“SAMPLE instr Get sample from instrument’s A/D {12 bits)\n\r")
printf (*RELAY val  Write ‘val’ to relay control latch ©oAn\r")
printf (*LOADER Jump to Loader program \n\r")
printf (“\n\r") ;
*paraml = *param? ; /* Used to avoid compiler warnings */

}

4
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154

- com_proc -

void c_reset {paraml, param2)
char paraml {] ;
char param2 [] ;

{
T_STOP () ;
init_modes () ;
Clock_ZP = 0 ;

*paraml = *param? ;

}

/* Parameters of command
/* Parameters of command

—~

* Stop timer override
/* Reinitialize mode pointers

/* Reset timer back to zero

-~

* Used to avoid compiler warnings

Page

*/
x/

*/
*/
*/
*/

5
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- com_proc -

void c_tstart  (paraml, param?)
char paraml [] ; /* Parameters of command
char param? [] ; /* Parameters of command
{
/* Enable Jiffy Override Flag
T_START () ;

*paraml = *param? ; /* Used to avoid compiler warnings

)

Page

*/
*/

*/

*/

6
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- com_proc -

void c_tstop  (paraml, param?)
char paraml {] ; /* Parameters of command
char paramZ (] ; /* Parameters of command
{
/* Disable Jiffy Override Flag
T_STOP {} ;

*paraml = *param? ; /* Used to avoid compiler warnings

}

Page

*/
*/

*/

*/

7
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- com_proc¢ -

void ¢_smode {paraml, paramy)

char paraml [] ; /* Parameters of commang
char param? [] ; /* Parameters of commang
{

*paraml = *param? ; /* Used to avoid compiler warnings
}

Page

*/
*/

*/

8
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void c_status (paraml, param?)
char paraml [] ;

char param? {] ;

{

int ad_val_in ;

/* Parameters of command
/* Parameters of command

R B \n\r*) ;
printf ("launch Detect = ss\n\r®,
(ACCEL_STAT() > 0 ? "TRUE" ¢ “FALSE") ) ;

Page

*/
*/

printf {"Time =%7.2f g = slu\n\r", (REAL) Clock_zp / TICKS_PER_SECOND,

Clock_zp ) ;

printf (“Serial TM is Fs\n\r", (send_serial tm > 0 ? “oy" . "OFF")) ;

printf (*Mode %u = §s @ step %u\n\r", SFM_Mode_ptr,
modelist (Curr_SFM_Mode].sname, SFM_Mode_Step) ;
printf (*Mode %u = %s @ step Su\n\r", ALP Mode_ptr,
modelist (Curr_ALP_Mode|.snane, ALP_Mode_Step) ;
printf (“Flags = 0x302X Status = 0x302X\n\r", Flags, Status) ;
printf ("Portl = (0x302x Port2 = 0x%02x\n\r", I0_PORT1, 10_PORT?) ;
printf (“SFM is $s\n\r*,
(MON_SFM_RLY() > 0 ? "MEASURING" : “CLEANING"} ) ;
printf (“ALP is $s\n\r",
(MON_ALP_RLY ()} > ( ? “MEASURING" : “CLEANING") ) ;
ad_val_in = read_AD (3) ;
printf ("+28V mop = $5d\n\r*, ad_val_in) ;
L B \n\nmr") ;

*paraml = *param? ;

}

/* Used to avoid compiler warnings

!

*/

9
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- com_proc -

void c_ser_tm (paraml, param?)
char paraml [] ; /* Parameters of command
char param? [] ; /* Parameters of command

{

uppercase {paraml) ;

if ( STRNCOMP {paraml, “ON" , strlen(paraml)})
send_serial tm = TRUE ;

else if ( STRNCOMP (paraml, "“OFF", strlen(paraml)})
send_serial_tm = FALSE ;

else
printf ("\x07Invalid parameter!\n\r") ;

*paraml = *param? ; /* Used to avoid compiler warnings

}

Page 10

*/

*/
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253
254
255
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251
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259

~ com_proc - Page 11

/t*t*tti****ttt***ttt**tttttx**t*txxrtt*tt*t*xt*ttttxttx*ktxttx**tttttttx**x/

/************************tt****t*t’k***‘k*****ttt*#tt***ttiit***t*Xrt*k******t/

void c_set_va (paraml, param?)

char paraml [] ; /* Parameters of command */
char param? [} ; /* Parameters of command */
{

BYTE sel_instr ;
/* Check parameters, select instruments */
/* and return instrument value */
sel_instr = proc_instr_params (parami, param2, REAL_PARAM) ;
if (sel_instr == -1)

return ;
set_va (sel_instr, real out) ; /* Write value to latches & D/A */
UNSEL_BOTH{} ; /* Unselect both instruments x/



260
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262
263
264
265
266
267
268
269
210
21
212
273
274
275

- com_proc -

void c_set_grid (paraml, param?)

char paranl [} ; /* Parameters of command
char param?2 [} ; /* Parameters of command

{
BYTE grid_num ;

Page 12

*/
*/

/* Check parameters, select instruments */

/*

and return instrument value

grid_num = (BYTE} proc_instr_params (paraml, paramZ, GRID_PARAM) ;

if {grid_num == -1)
return ;

set_grid (grid_num, real_out) ;

/* Write value to D/A converter

*/

*/
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21
218
219
280
281
282
283
284
285
286
281
288
289
290
291
292
293

= com_proc - Page

void c_set_vern (paraml, param?)
char paranl (] ; /* Parameters of command
char param? [] ; /* Parameters of command
{
BYTE sel_instr ;
/* Check parameters, select instruments
/* and return instrument value
sel_instr = proc_instr_params (paraml, param2, WORD_PARAM) ;
if (word_out == -1}
return ;
/* Not & Truncate vernier value
word_out = word_out & OxOFFF ;

set_vern_pg (sel_instr, word_out, SET VERN) ;

*/
*/

*/
*/

*/

13
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306
307
308
309
310
31
312

- com_proc - Page

void c_set_pg  ({paraml, param?)
char paraml {] ; /* Parameters of command
char param? [} ; /* Parameters of command
{
BYTE sel_instr ;
/* Check parameters, select instruments
/* and return instrument value
sel_instr = proc_instr_params (paraml, paramZ,WORD_PARAM) ;
if (word_out == -1)
return ;

word_out &= 0x000F ;
word_out <<= 12 H

/* Truncate preamp gain value to 4-bits
/* Shift 4-bits to MS nibble

set_vern_pg (sel_instr, word_out, SET_PG) ;

*/

*/
*/

*/
*/

14
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319
320
321
322
323
324
325
326
321
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347

- Com_proc - Page

void c_sample  (paraml, param?)
char paraml [] ; /* Parameters of command
char param? [} ; /* Parameters of command

{
WORD trash ;
SEL_BQTH {} ;
START_AD () ;
SEL_EM ()
delay (1) ;
trash = EMeter RD ;
shift_oce_vals () ;
UNSEL_SFM () ;
new_ALP_AD_val = EMeter RD ;
new_ALP_AD_val = ~(EMeter RD) & OxQFFF ;
UNSEL_ALP () ;
SEL_SFM () ;
new_SFM_AD_val = EMeter RD ;
new_SFM_AD val = ~(EMeter RD) & OxQFFF ;

printf ("ALP A/D value=%d (0x%x)\n\r", new ALP_AD val, new ALP_AD val) ;
printf ("SEM A/D value=%d (0x3x)\n\r", new SFM AD val, new SFM_AD val) ;

*param! = *param? ; /* Used to avoid compiler warnings

J

*/
*/

*/

15



348
349
350
351
352
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355
356
357
358

- com_proc -

void c_tm_test (paraml, param?)

char paraml {] ;
char param? (] ;

{

test_telem () ;

*paraml = *param? ;

}

/* Parameters of command
/* Parameters of command

/* Used to avoid compiler warnings

Page 16
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366
367
368
369
370
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34
375
376
n
378
319
380
381
382
383
384

- COm_proc -

void c_relay {paraml, param?)

char paraml {] ; /* Parameters of command
char param2 [] ; /* Parameters of command
{ .

char new_r_val ; /* New value for relay control word

switch (toupper (paraml{0])
{

case 'X' : new_r_val = hex_conv (paraml+l) ;

break ;
case 'B' : new_r_val = bin_conv (paraml+l) ;
break ;
default : new_r_val = dec_conv {paraml ) ;
break ;
}
if (new_r_val == -1}
printf ("\x07Invalid parameter!\n\r") ;

else
Timer WR = ({WORD) new_r val & Ox0OFF} + 0x8000 ;

*paraml = *param? ; /* Used to avoid compiler warnings

Page 17

*/
*/

*/

*/
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392
393
394
395
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397
398
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405
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407
408
409
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411
412
413
414
415
416
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418
419
420
421
422
423
424
425
426

~ com_proc - Page 18

void c_convtest (paraml, param?)
char paraml (] : /* Parameters of command */
char param? {] ; /* Parameters of command */

{
BYTE step ;

BYTE sel_instr ;
/* Check parameters, select instruments */
/* and return instrument value */
sel_instr = proc_instr_params (paraml, param?,WORD_PARAM} ;
if (word_out == -1)
return ;
if (sel_instr == -1}
return ;

for (step = 0 ; step < NUM_PVG_SET_STEPS ; step++)

{ /* Start A/D Conversion */
STR_WDOG ()} ;
SEL_BOTH ()
START_AD ()} ;
UNSEL_BOTH () ;
delay (1) ;
/* Place converted value{s) into T */
/*  packet (if appropriate) */
data_to_tm {) ;

set_mode_pvg (step, sel_instr, word_out) ;
delay (4) ;
J

if (sel_instr == ALP_INSTR)
printf ("ALP pg=%d vern=0x%X\n\r", (ALP_Vern PG & (xf000)>>12,
~(ALP _Vern PG} & OxOFFF } ;
else
printf ("SEM pg=%d vern=0x%X\n\r", (SFM_Vern PG & 0xf000}>>12,
~{SFM_Vern_PG} & 0xOFFF ) ;

*paraml = *param? ; /* Used to avoid compiler warnings */
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443
444
445
446
447
448
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451
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456
457
458
459
460
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463
464
465
466
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468
469
470
471
472
473
474
475
476
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void c_convtest? (paraml, param?)
char paraml [] ; /* Parameters of command */
char param? (] ; /* Parameters of command */

{

BYTE step ;
REAL va_val H
BYTE sel_instr ;
/* Check parameters, select instruments */

/* and return instrument value x/
sel_instr = proc_instr_params (paraml, param2, WORD_PARAM) ;
if (word_ out == -1)
return ;
if (sel_instr == -})
return ;

for (step = 0 ; step < NUM_VCONVERGE_STEPS ; Steptt)

{ /* Start A/D Conversion */
STR_WDOG () ;
SEL_BOTH () ;
START AD () ;
UNSEL_BOTH () .
delay (1) ;
/* Place converted value(s) into TM */
/*  packet (if appropriate) */

data_to_tm () ;

veonverge {step, sel.instr, word out) ;
delay -(4) ;
}

switch (sel instr)
{
case SFM_INSTR :
va_val = ((REAL) va_conv_val - SFM_VA OFFSET) / SFM_VA GAIN ;
break ;
case ALP_INSTR :
va_val = ((REAL) va_conv_val - ALP_VA OFFSET) / ALP VA GAIN ;
break ;

}

if (sel_instr = ALP_INSTR)
printf (*ALP va=%7.3f (0x3X)} ad=0x3X\n\r",
va_val, va_conv_val, new ALP AD val) ;
else
printf ("SFM va=%7.3f (0x3X) ad=0x%X\n\r"
va_val, va_conv_val, new SFM AD val} ;
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477 *paraml = *param? ; /* Used to avoid compiler warnings */
478 }
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485
486
487
488
489
490
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492
493

- COm_proc - Page

/t****************t**t*tt***i*t**x*t******t**t*t***ttttiitx*x**ttr**tt**k*tt/

/*i******i*i******t**i*****xx*txxtxt*ft**t***t***tktttxx**t*xt***rtt*t**xxxx/

void c_clrscr  (paraml, param)
char paraml {] ; /* Parameters of command */
char param? (] ; /* Parameters of command */

printf (“\f"} ;

*paraml = *param? ; /* Used to avoid compiler warnings */

}

21
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503
504
505
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507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522

= com_proc -

void c_debug {paraml, param?2)

char paraml (] ; /* Parameters of command
char param2 (] ; /* Parameters of command
{

WORD new_d_lev ; /* New level of debugging

switch (toupper (paraml(0}))
{

case 'X' : new_d_lev = hex_conv (paraml+l) ;

break ;

case 'B' : new_d_lev = bin_conv (paraml+l) ;
break ;

default : new_d_lev = dec_conv (paraml } ;
break ;

}

if (new_d_lev == -1)
printf (“\x07Invalid parameter'\n\r") ;

else

{
printf ("Debugging Level set to %d(0x3x)\n\r", new_d_lev) ;
DEBUG_LEVEL = (unsigned char) new_d_lev ;

J

*param? = *paraml ; /* Used to avoid compiler warnings

Page 22

*/
*/

*/

*/
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526
521
528
529
530
531
532
533

- com_proc -

void c_loader  (paraml, param?)

char paraml (] ;
char param? [] ;

{

loader ()} ;

*paraml = *paraml ;

)

/* Parameters of command
/* Parameters of command

/* Used to avoid compiler warnings
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543
544
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546
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548
549
550
551
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553
554
555
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557
558
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560
561
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563
564
565
566
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569
570
NI
572
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514
575
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- com_proc - Page

/t****ttt****t*tt***t**tnt**t***tntt**xtnumnrtttnn**nﬂnnt*nrtn/
/***t****tt****t*tt*t****t*t**ktxrt**tt**tx—xxttxktxtxttxt*ttxtttxx*xxttxtttt/
/* Support functions start here!!!!iITtiTiirTTtIL: */
/**tt**t************t***ti*******t****t**tt*t*kt**t**t*ttttt*kﬁt*****t****x*/

/t******‘k*********************k**‘k*****t*‘k**t**i’****t*i*********************/

BYTE proc_instr_params (paraml, paramZ, param_type)

char paraml (] ; /* Parameters of command x/
char param2 [} ; /* Parameters of command */
BYTE param_type ; /* Type of parameter */

{
BYTE ret_val ;

uppercase (paraml) ;

if (param_type !'= GRID_PARAM)
{
if ( STRNCOMP {parami, "SFM" , strlen(paraml})
ret_val = SFM_INSTR ;
else if ( STRNCOMP (paraml, “ALP" , strlen(paraml))
ret_val = ALP_INSTR ;
else 1f ( STRNCOMP (paraml, "BOTH", strlen{paraml}))
ret_val = BOTH_INSTR ;
else
{
printf ("\x07Invalid parameter \'%s\’!\n\r",paraml) ;
return (-1) ;
}
}
else
ret_val = dec_conv (paraml ) ;

switch (param_type)
{
case GRID_PARAM :
case REAL PARAM :
real_out = 0.0 ;
sscanf {param2, *%f", &real out) ;
break ;
case INSTR_PARAM :
break ;
case WORD_PARAM :
default :
if (toupper (param2 [0}) == "X’
word_out = hex_conv (param2+l) ;
else if (toupper(param2{0]) == 'B’

24
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591
592
593
5%
595
596
597

- com_proC -

word_out = bin_conv (param+l} ;
else
word_out = dec_conv (param? |} }

if (word_out == -1}

{
printf {"\x07Invalid parameter '%s\'!\n\r", param?) ;
return (-1) ;

J

break ;

}

return (ret_val) ;

Page
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602
603
604
605
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608
609

- com_proc -

void uppercase {char *strptr) /* Convert string to uppercase

[

HORD pOS ;

pos = strlen (strptr} ;
do

strptr{pos] = toupper (strptr{pos}}
while (pos=-> 0) ;

Page
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620
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624
625
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630
631
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635
636

- com_proc - Page

WORD hex_conv (param)
char param [] ;

{

BYTE plen H /* length of parameter string
BYTE count H /* Counter for loop
char ¢ ; /* Uppercase version of current char

WORD outval = 0 /* Value to be returned
/* Get length of string to be converted
plen = strlen (param} ;
/* Loop character by character
for (count = 0 ; count < plen ; counttt)
{
¢ = toupper (param[count]} ;
if {isdigit (c}))
outval = (outval << 4) + {c - '0' ) :
else if (c>='A" &6 ¢ <= "¢
outval = (outval << 4) + (c - '"A" +10) ;
else
return (-1) ;
}

return (outval) ;

21
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657
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- com_proc - Page

WORD dec_conv (param)
char param {] ;

{

BYTE plen H /* Length of parameter string
BYTE count ; /* Counter for loop
char ¢ H /* Uppercase version of current char

WORD outval =0 ; /* Value to be returned
/* Get length of string to be converted
plen = strlen (param) ;
/* Loop character by character
for {count = 0 ; count < plen ; count++)
{
¢ = toupper (param(count]) ;
if {isdigit (c})
outval = (outval * 10} + {c - '0") ;
else
return (-1} ;

}

return (outval} ;

*/

*/
*/

*/
*/

28
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676
677
678
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680
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682
683
684
685
686

- com_proc - Page

WORD bin_conv (param)
char param {] ;

{

BYTE plen ; /* Length of parameter string

BYTE count H /* Counter for loop

char ¢ H /* Uppercase version of current char
WORD outval = 0 ; /* Value to be returned

/* Get length of string to be converted
plen = strlen (param) ;
/* Loop character by character
for (count = 0 ; count < plen ; count++)
{
C = toupper (param|count]} ;
if (c=="'1")] ¢ == 10"
outval = (outval << 1) + (c - '0") H
else
return (-1) ;

J

return {outval) ;

*/

*/
*/

*/
*/

29
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Trors: none
4arnings: none
Code size: 3690
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367
368
369
370
mn
312
373
374
375
376
n
318

- modes?2 - Page

void alp_hr_ne ()

{
if (ALP_Mode_Step == ()

{
}

set_va (ALP_INSTR, 5.0) ;

if (ALP Mode_Step < NUM_PVG_SET_STEPS)
{ ‘ /* Set preamp & vernier gain near FS */
set_mode_pvg {ALP_Mode_Step, ALP_INSTR, NEAR_50_FS) ;
}
}

15
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void alp_clean ()
{
if (ALP_Mode_Step == ()
[ :
set_va  (ALP_INSTR, 0.0} ;
}

if (ALP_Mode_Step <= 2)
clean_prb (ALP_INSTR, ALP_Mode_Step) ;
/* Perform switching to do measurements
if (ALP_Mode_Step >= CLEANING_TIME+2)
uncln_prb (ALP_INSTR, ALP_Mode_Step - (CLEANING_TIME+2)) ;

/* Perform switching to ciean probe

if (ALP_Mode_Step >= (modelist [Curr_ALP_Mode].num_steps - 1))
{
ALP_packet ready = TRUE ;
}
}

*/

*/
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“Iors: none
«arnings: none
Code size: 2782
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‘ /****i***i****t*i*i**********************t*k*****ttt***t****t*t****t*tt****i/

/k

S Module: io.h

* Purpose:

The purpose of this header file is to define macros and

reference routines used for hardware control and I/0.

/* TInputs:  None.

/*  Qutputs: None.

/* Uses:

/* History: 06_Feb 92 Written.

80C196 specific definitions from including <i080C196.h>.

*/
*/
*/
*/
*/
*/
*/
*/

/*t*********t*****ktt*t**tt*t****i**************t***t******tt*******t****kt*/

finclude “types.h"

/****************t******tt*******t**t*****t**t***xtt***ttk**k**t*k*******ttt/

fdefine
fdefine
fdefine

fdefine
fdefine
tdefine

$define
fdefine

fdefine
fdefine

fdefine
fdefine

fdefine
fdefine

fdefine
$define
fdefine

fdefine

fdefine
fdefine

f§define
fdefine
fdefine
fdefine

define
fdefine

fdefine

ALP_INSTR 0x20
SFM_INSTR 0x40
BOTH_INSTR 0260

STR_WDOG() ~ {IO_PORT1 |= 0x80 ; IO_PORTL &= Ox7F
WDOG_HIGH() {IO_PORT1 |= 0x80 ;} /* Pin PL.7 =1
WDOG_LOW({)  {IO_PORTL &= 0x7F ;} /* Pin P1.7 =0
SEL_SFM() {I0O_PORTL {= SFM_INSTR ;) /* Pin P1.
UNSEL_SFM({) {IO_PORTL &= OxBF 3} /% Pin PL.
SEL_ALP () {IO_PORT1 |= ALP_INSTR ;} /* Pin Pl.
UNSEL_ALP(} {IO_PORT1 &= 0xDF ;) /* Pin PL.
SEL_BOTH()  {IO_PORT1 = BOTH_INSTR ;) /* Pin Pl.
UNSEL_BOTH() {IO_PORT1 &= 0x9F ;) /* Pin P,
SEL_EM() {I0_PORTL [= 0x10 ;) /* pin PL.
SEL_VA() {I0_PORT1 &= 0xEF ;) /* Pin P1.
START_AD()  {IO_PORT1 |= 0x08 ; IO_PORTI &= OxF7

START_AD_ON{} {IO_PORT1 {= 0x08 ; }
START_AD_OFF ()} {IO_PORT1 &= 0xF7 ; |

A
*/

7

b =1
6 =10
5=1
5=0
b =1
6 =10
4 =1
4 =90
HA

LATCH_PVG{) {IO_PORT1 |= 0x04 ; IO_PORTl &= 0xFB ;} /*

MON_SFM_RLY() (IO_PORT2 & 0x80)  /* Port pin P2.7 */
MON_ALP RLY() (IO_PORT2 & 0x40) /* Port pin P2.6 */

SFM_CLEAN_ON{} {
ALP_CLEAN ON{} {
SFM_CLEAN _OFF{) {
ALP_CLEAN_OFF () {

0_PORT1 &= (xFE ; |
0_PORT1 &= 0xFD ; }

ACCEL_STAT()  (IO_PORT2 & 0x08)
IS_TM_FULL{)  (IO_PORT2 & 0x10)

T_START () { Flags |= 0x02 ; }

Pulse P1.7
*/
*/
*/
*/
& P15 =1
§ P15 =10
*/
x/
Pulse P1.3
Pulse P1.2

I0_PORT1 {= 0x01 ; } /* Port pin PL.0 */
10 PORTL |= 0x02 ; ) /* Port pin P1.1 */
I
I

*/

*/
*/



fdefine T_STOP() _
fdefine JIFF_STOP ()
}define JIFF _RUN{)

sdefine SFM CIN 1
fdefine SFM_CIN_2
fdefine SFM_PRB_1
fdefine SFM_PRB_2
fdefine ALP CIN 1
fdefine ALP CIN 2
fdefine ALP_PRB_1
jdefine ALP_PRB_2

fdefine SET_VERN
fdefine SET PG
$define SET_VERN_PG

fdefine PRE_1
$define PRE_2
fdefine PRE_3
fdefine PRE_4

{ Flags &= 0xFD ;
((Flags & 0x02) =
((Flags & 0x02) >

0x0001
0x0002
0x0004
0x0008
0x0010
0x0020
0x0040
0x0080

0x42
0x24
0x66

0x7000
023000
0x1000
0x0000

J
0)
0}

/* Used in conjunction with set_vern_pg */

/*

/1(

Highest gain range

Lowest gain range

*/

*/

/********************t***********t**********t*********************f*****tt*k/

extern WORD Grid _Volt
extern WORD Timer WR

extern WORD Probe Cln_WR

2xtern WORD VAGen_WR
extern WORD EMeter WR
extern WORD EMeter RD
extern WORD Telem_WR

extern BYTE Serial Fl
extern BYTE Flags
extern BYTE Flags2

extern WORD SFM Vern_|
extern WORD ALP_Vern |

extern WORD SFM_VA Va
extern WORD ALP_VA Va

_HR

ags ;

PG ;
PG

I
1

extern WORD clean_word ;

extern DBLWORD Clock_
extern BYTE Status
extern void loader
axtern void delay
extern void sleep
extern int read AD

extern vold ROM_Test

P

(

(int ms

(

{int chan

{

)
)
)
)

)

/*
/*

/*
/*

/*
/*

References to variables defined to
be external addresses in SFMALP.ASM

References to variables defined to
be in CPU's RAM in SFMALP.ASM

References to variables defined to
be in ZRAM in SFMALP.ASM

*/
*/

*/
*/

*/
*/



extern void ZRAM Test |
extern void Telem_Test |

ifndef 10 C
extern void init_oces {

extern void shift_oce_vals (

)
extern void set_grid (BYTE qrid_no, REAL voltage) ;
extern void set_grid_dac  (BYTE qrid_no, WORD dac_in )

extern void set dac4 (

~e e

extern void set va (BYTE instr
extern void set_va_dac (BYTE instr
extern void set_vern_pg (BYTE instr
extern void clean_prb (BYTE instr
extern void unclin_prb (BYTE instr
felse

void init_oces (

void shift_oce vals (

void set_grid {BYTE grid_no, REAL
void set_grid_dac  (BYTE grid_no, WORD
void set_dac4 { WORD
void set_va (BYTE instr , REAL
void set_va_dac (BYTE instr , WORD
void set_vern pg  (BYTE instr + WORD
void clean_prb (BYTE instr , BYTE
oid uncln_prb (BYTE instr , BYTE
40RD read_ad (BYTE instr

fendif

b

WORD dac_in ) ;
¢ REAL voltage) ;
+ WORD dac_val) ;
+ WORD value, BYTE val_type) ;
¢+ BYTE step ) ;
+ BYTE step } ;

b
)

voltage) ;
dac_in ) ;
dac_in ) ;
voltage} ;
dac_val) ;
value, BYTE val_type) ;
step ) ;

step ) :
) s
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/*t*******************k*i**ttt******k*tt*t**tt***titt*tttii*i***********k*t*/

/*
/t
/*
/*
/*
/¥
/*
/¥
/t
/*
/*
/*
/*

*

*/

Module:  lo.c */
: x/

purpose:  The module contains procedures to perform low level 1/0 */
(A/D, D/A, set vernier & gain, shifts). *f

*/

Inputs:  None. */
*/

OQutputs:  Nome. */
*/

80C196 specific definitions from including <i080C196.h>. */

*/

History: 06_Feb_ 92 Written. */
*/

/****t*******t****tttk*tt****i****tt*xt*tx**xxitttxlttt*tt**ttrtt*****xki*t*/

$define 10_C TRUE

$include <stdio.h>

$include
$include
$include
$include
$include
§include

<1080C196.0h>
lltypes . hu
“debug.h"
“io.h*
“calib.h"
*nodes.h*

void init_oces ()

{

/* Select both instruments x/

SEL_BOTH () i

/* Initialize programmable timer */

shift oce_vals (} i

/* Set Preamp to range 4 (lowest gain) */
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SEL_EM ()

EMeter WR = OxQEFF ;
SFM_Vern_PG = 0xQEFF ;
ALP_Vern_PG = 0x0EFF ;
shift oce vals () ;
LATCH_PVG {) ;

UNSEL_BOTH{) ;

- 1o -

*

~—

*

—~—

/*
/*

Set Vernier to 0x0100 (gain = 1.0)

Shift values to Electrometer
Latch preamp and vernier gains

Unselect both instruments
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void shift_oce vals ()

{
§if DEBUG

- 10 -

if ((DEBUG_LEVEL & DEBUG_IO}}
printf (*shift_oce vals\n\r"} ;

fendif

Timer_WR = 0x0330 ;

Timer_WR = 0x0004 ;

Timer WR = 0x0002

Timer WR = 0x03B0 ;

Timer WR

Timer WR = 0x0200 ;

Timer WR = 0x0376 ;

Timer WR = 0x0114 ;

Timer WR = 0x0100 ;

delay (1) ;

Timer WR = 0x0370 ;

0x020F ;

!
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/*

/t
/*
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Initialize Timer§0 to 140uS envelope

000010011]00110000

Control word: Counter 0,LSB then MSB
Mode 0, 16-bit binary

000010000{00000100
Counter LSB

000010000}00000010
Counter MSB

Initialize Timer#2 to l6-pulse wide

0000/0011/10110000

Control word: Counter 2,LSB then M5B
Mode 0, 16-bit binary

000010010100010100
Counter LSB

000010010100000001
Counter MSB

Initialize Timer§l to 200kHz clock

000010011101110110

Control word: Counter 1,LSB then MSB
Mode 3, l6-bit binary

000010001100010100
Counter LSB

0000(0001100000000
Counter MSB

Delay to allow allow Timer £0 to
count 16 pulses

Stop Timer§2 with mode 0 command
000010011101110000

*/
*/
*/
x/

*/
*/

*/
*/

*/
*/
*/
*/

*/
*/

*/
*/

*/
*/
*/
*/

*/
*/

*/
)

*/
*/

*/
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100 )
101 void set_grid  (BYTE grid_no, REAL voltage)
102 {
103 WORD dac_val ;
104 /* Convert voltage to 2's complement x/
105 /* & add control info to high nibble */
106 switch (grid_no)
107 {
108 case 1: dac_val = (WORD) (G1_GEN_GAIN * voltage + G1_GEN_OFFSET) ;
109 dac_val {= 0x4000 ;
110 break ;
111 case 2: dac_val = (WORD) (G2_GEN_GAIN * voltage + G2_GEN_OFFSET) ;
112 dac_val {= 0x5000 ;
113 break ;
114 case J: dac_val = (WORD) (G3_GEN_GAIN * voltage + G3_GEN_OFFSET) ;
115 dac_val |= 0x6000 ;
116 break ;
117 default: dac_val = (WORD) {G4_GEN_GAIN * voltage + G4_GEN_OFFSET) ;
118 dac_val {= 0x7000 ;
119 break ;
120 }
121 /* Write word to QUAD DAC =/
122 Grid_Volt_WR = dac_val ;
123
124 §if DEBUG
125 if ((DEBUG_LEVEL & DEBUG_I0})
126 printf ("set_grid #%d = %7.3f (0x%x)\n\r", grid_no, voltage, dac_val) ;
127 fendif 4

128 }
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void set_grid_dac (BYTE grid_no, WORD dac_in)
{
WORD dac_val ;
/* Convert voltage to 2's complement */
/* & add control info to high nibble */
switch (grid_no)

{

case 1: dac_val = dac_in | 0x4000 ;
break ;

case 2: dac_val = dac_in | 0x5000 ;
break ;

case 3: dac_val
break ;

default: dac_val = dac_in | 0x7000 ;
break ;

dac_in | 0x6000 ;

}
/* Write word to QUAD DAC */
Grid_Volt_WR = dac_val ;

§if DEBUG

if ((DEBUG_LEVEL & DEBUG_IO})

printf (*set_grid dac #%d = Ox%x\n\r", grid_no, dac_val) ;
fendif

}
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void set_dacd  (WORD dac_in)
{
WORD dac_val ;
/* Convert to 12-bit value
dac_val = 0xOFFF & dac_in ;
/* Add control info to high nibble
dac_val (= 0x7000 ;
/* Write word to QUAD DAC
Grid_Volt_WR = dac_val ;

§1f DEBUG

if (DEBUG_LEVEL & DEBUG_IO)

printf (*set_dac4 = Ox%x (Ox%x)\n\r", dac_in, dac_val} ;
fendif

}
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void set_va (BYTE instr, REAL voltage)

{
WORD dac_val ;

/* Convert voltage to 2's complement

/* Ranges -65.534V to 65.536V
switch (instr)

{
case SFM_INSTR

dac_val = (WORD) (SFM_VA_GAIN * voltage + SEM_VA_OFFSET) ;

SFM_VA Val = dac_val ;
SEL_SFM (}
break ;

case ALP_INSTR :

dac_val = (WORD) (ALP_VA_GRAIN * voltage + ALP_VA_OFFSET) ;

ALP VA_Val = dac_val ;
SEL_ALP ()}
break ;
case BOTH_INSIR :
set_va (ALP_INSTR, voltage) ;
set_va (SFM_INSTR, voltage} ;
break ;
default: dac_val = 0x8000 ; /* Approximately 0 Volts
SEL_BOTH () ¢
break ;
}
/* Select VA Generator
SEL_VA {)
/* Write word to 16-bit DAC
VAGen WR = dac_val ;
/* Unselect both instruments
UNSEL_BOTH() ;

§if DEBUG

if {(DEBUG_LEVEL & DEBUG_IO))

printf (set va #%d = 57.3f (0x%x)\n\r", instr, voltage, dac val
fendif

}

A
]

.
'
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void set_va_dac (BYTE instr, WORD dac_val)

{

UNSEL_BOTH (} ;
10 _PORT] |= instr ;

SEL_VA {) ;

VAGen_WR = dac_val ;

UNSEL_BOTH() ;

switch (instr)

| case SFM_INSIR :
case ALP_INSTR :

J
§if DEBUG

/* Make sure instrument is selected

/* Select VA Generator
/* Write word to 16-bit DAC

/* Unselect both instruments

SFM_VA_Val = dac_val ;
break ;
ALP_VA Val = dac_val ;
break ;

if ((DEBUG_LEVEL & DEBUG_IO})
printf (“set_va_dac #%d = (Ox%x)\n\r", instr, dac_val) ;

fendif
}
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void set_vern_pg {BYTE instr ,

{

WORD vern_pg ;

if ((instr & SFM_INSTR} > 0)
vern_pg = SFM_Vern_PG ;
if ((instr & ALP_INSTR) > )
vern_pg = ALP_Vern_PG ;

switch (val_type)
{
case SET_VERN Pvern_pg &
value
vern_pg |
break ;
case SET_PG : vern_pg &
value
vern_pg |
break ;
case SET_VERN_PG :
default ! vern_pg
break ;

J

UNSEL_BOTH () ;
10_PORT1 |= instr ;

SEL_EM ()

EMeter_WR = vern_pg ;
shift_oce vals {} ;
LATCH_PVG (} »

if {{instr & SFM_INSTR) > 0)
SFM_Vern_PG = vern_pqg ;
if ({instr & ALP_INSTR) > ()
ALP_Vern_PG = vern_pqg ;

fif DEBUG '
if ((DEBUG_LEVEL & DEBUG_IO))

printf {“set_vern_pg 0x%X\n\r", vern_pg} ;
fendif

}

WORD value, BYTE val_type)

= (xFO00 ;
= ~(value) & OxOFFF ;
= value ;

0x0FFF ;

= value & 0xF000 ;
= value

= value ;
/* Make sure instrument is selected

/* Select Electrometer shift register

/* Write & latch gain values to OCE

Page
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*/
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void clean_prb (BYTE instr, BYTE step }

{

switch (step)

{

case 0:

case 1:

case 2:

default:

if ({instr & SFM_INSTR) > 0)
| SFM_CLEAN_ON ()

clean_word += SFM_CLN_1 ;
if {(instr & ALP_INSTR} > 0)
{ ALP_CLEAN_ON (}

clean_word += ALP_CIN_L ;

}
break ;
if ({instr & SFM_INSTR) > 0)
{
clean_word -= SFM_CIN_1 ;

clean_word += SFM_CIN_2 ;

}
if ({instr & ALP_INSTR) > 0)
{
clean_word -= ALP_CIN_1 ;
clean_word += ALP_CIN_2 ;
}
break ;
if ((instr & SFM_INSTR} > 0}
clean word == SFM_CLN_ 2 ;
if ({instr & ALP_INSTR) > 0}

clean_word -= ALP_CIN_ 2 ;

break ;

printf (“\07Invalid step in clean_prb (%d)\n\r",step) ;

break ;

/* Ensure high nibble is OK for decode

clean_word |= 0x8000 ;

/* Write cleaning word to latch

Probe Cln_WR = clean_word ;

§if DEBUG

if {(DEBUG_LEVEL & DEBUG_IO})

printf (*clean_prb #%d stepfsd (0x%x)\n\r", instr, step, clean_word) ;

fendif
}

Page
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void uncln_prb

{

- io - Page

{BYTE instr, BYTE step )

switch (step)

{

case 0:

case 1:

case 2:

default:

1f {(instr & SFM_INSTR) > 0)
clean_word += SFM_PRB_2 ;
if ((instr & ALP_INSTR) > 0)
clean_word += ALP_PRB_2 ;
break ;
if {{instr & SFM_INSTR) > 0)
{
clean_word -= SFM_PRB_2 ;
clean_word += SFM_PRB_1 ;
}
if ({instr & ALP_INSTR} > 0)
{
clean_word == ALP_PRB_2 ;
clean word += ALP_PRB_1 ;
}
break ;
if ((instr & SFM_INSTR} > 0)
{
SFM_CLEAN_OFF () »
clean word -= SFM_PRB_1 ;
}
if ((instr & ALP_INSTR) > 0)
{
ALP_CLEAN_OFF ()
clean word -= ALP_PRB_1 ;
}
break ;
printf (*\07Invalid step in unclean_prb (%d)\n\r", step) ;
break ;

/* Ensure high nibble is OK for decode */

clean_word |= 0x8000 ;

/* Write cleaning word to latch */

Probe_Cln_WR = clean_word ;

}if DEBUG

if ((DEBUG_LEVEL & DEBUG_IO))
printf (“uncln_prb #3d step ¥%d (Ox%x)\n\r", instr, step, clean_word) ;

fendif
}
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WORD read_ad (BYTE instr
{

§if DEBUG
if {(DEBUG_LEVEL & DEBUG_IO})

printf ("read_ad #%d\n\r*, instr} ;

fendif

instr = instr ;
return (0} ;

J

Page
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"rrors: none
Warnings: none
Code size: 1467
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void alp_hr_ne ()

{

if (ALP_Mode_Step == ()

{
}

set_va (ALP_INSTR, 5.9} ;

if (ALP_Mode_Step < NUM_PVG_SET_STEPS)

{
}

/* Set preamp & vernier gain near FS
set_mode_pvg {ALP_Mode_Step, ALP_INSTR, NEAR_S0_FS) ;

*/
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void alp_clean ()

)

if (ALP_Mode_Step == 0)
{
set_va  (ALP_INSTR, 0.0}
}
/* erform switching to ciean probe */
if (ALP_ Mode_Step <= 2)
clean_prb (ALP_INSTR, ALP Mode_Step)
/¢ perform switching to do measurements */
if (ALP_Mode_Step >= CLEANING_TIME+2
uncln_prb (ALP_INSTR, ALP?_Mode_Step - (CLEANING_TIME+2)) ¢

if (ALP_Mode_Step >= (modelist {Curr_ALP Mode|.num_steps = 1))

ALP_packet _ready = TRUE ;
}
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"rors: none
«arnings: none
Code size: 2782
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/t*t*ttt*****t*i*i*i***i*tti*ti*t****iit***t*t***ttt**tttti*t*i****itttttttt/

/* */
- /*  Module:  tm.h */
A t/
/* purpose: The purpose of this header file is to define structures */
/* that will be used for the PCM telemetry packets based on */
J* the CCSDS standard specified in the BLUE BOOK. */
/* */
/* Inputs;  None. x/
/* */
/* Outputs: None. */
/* ¥/
/*  Uses: pefinitions from “ccsds.h". x/
/t '/
/* History: 14_Jan_%2 Written, */
% */

/t*t*t*t*t**i****t*******t****i******tt**ttt**ti***t**t**ttttt**t*ti*t**tttt/

finclude “types.h”
finclude “ccsds.h®

fdefine COL_SIZE 32 /* Size of Telemetry Column */
fdefine PACKET_VER 0x0000 /* Telemetry Source Packet Format */
fdefine PACKET TYPE  0x0000 /* Telemetry Packet x/
fdefine SECOND_HDR 0x0800 /* Secondary Header is PRESENT */
tdefine SFM_PROC_ID 0x01F0 /* SFM Application Process ID */
fdefine ALP_PROC_ID 0x020F /* ALP Application Process ID */
tdefine IDLE PROC_ID  0xQTFF /* IDLE Process ID */
define HSKP_PROC_ID  0x04A5. /* Houskeeping Process 1D */
$define SFM_TM_LEN 704 /* Length of data buffer in SEM packet */
$define ALP_TM_LEN 704 /* Length of data buffer in ALP packet */
fdefine IDLE_TM_LEN 10 /* Length of data buffer in IDLE packet */
fdefine HSKP_TM_LEN 32 /* Length of data buffer in HSKP packet */
/* Segmentation flags: */
fdefine FIRST_SEG 0x4000 /* 01 = First Segment */
fdefine CONT_SEG 0x0000 /* 00 = Continuation Segment */
fdefine LAST_SEG 0x8000 /* 10 = Last Segment */
fdefine UNSEGMENTED 0xC000 /* 11 = Unsegmented Packet */
/* Structure for Optional Secondary */
/*  header (per CCSDS standard) */

typedef struct in_hdr_struct {
/* WORD version : 2 ; */ /* Version numper of secondary header */
/* 0 - only supported version number */
/* WORD hdr_len : 6 ; */ /* Total number of octets in header */

BYTE ccsds_reqrd H

BYTE mode ; /* Mode number associated with data */

DBLWORD start_time ; /* Start time of measurement mode */



} INSTR_HDR ;

tdefine SCND_HDR_VER 0x00

define SCND_HDR _LEN

typedef struct
DBLWORD

WORD
WORD
WORD
INSTR_HDR
BYTE

} SEM_TM ;

typedef struct
DBLWORD

WORD
WORD
WORD
INSTR_HDR
BYTE

} ALP_TM ;

typedef struct
DBLWORD

WORD
WORD
WORD
INSTR_HDR
BYTE

HWORD
HSKP_TM

typedef struct

sfm_tm_struct {
sync_marker H /*

packet_id i [*
pkt_seq ctl ; I
packet_len *
instr_hdr ; I*

data [SFM_TM_LEN /*
v2)0

alp_tm_struct |
sync_marker ; /*

packet_id /*
pkt_seq ctl ; f*
packet_len /*
instr_hdr ¢ I

data [ALP_TM_LEN /7
y2 1

hskp_tm_struct {
sync_marker ; /*

packet_id i /*
pkt_seq ctl ; /*
packet_len ; /*

instr hdr /*

data [HSKP_TM_LEN]; /* Buffer spac

crc_value 7

idle tm_struct {

(sizeof (INSTR_HDR)-1)

packet syncronization marker */
packet Identification */
Packet Sequence Control */
Length of the packet X/
Optional Secondary Header ¥/
Buffer space for data x/
+ one word for Error Detection  */
packet syncronization marker */
packet Identification */
Packet Sequence Control */
Length of the packet */
Optional Secondary Header */
Buf fer space for data */
+ one word for Error Detection  */
Packet syncronization marker */
packet Identification */
packet Sequence Control */
length of the packet */
Optional Secondary Header */
e for data */

/* Word for Packet Error Detection(CRC) */



DBLWORD sync_marker ;

WORD packet_id

WORD pkt_seq_ctl ;

WORD packet_len ;

INSTR_HDR  instr_hdr ;

WORD crc_value
} IDLE_TM ;

extern ALP_TM  ALP_telem ;
extern SFM_TM SFM_telem ;
extern HSKP_TM  HSKP_telem ;
extern IDLE_TM IDLE_telem ;

fdefine IDLE_TM_TIME 250
fifndef T™M C

extern BYTE ALP_packet_ready
extern BYTE SFM_packet_ready
extern BYTE HSKP_packet_ready
extern BYTE IDLE_packet_ready
extern BYTE send_serial_tm

»xtern WORD new_ALP_AD val ;
2xtern WORD new_SFM_AD val ;

extern WORD idle_count H

extern void data_to_tm (
extern void send_ready_tm

x

~

*

~

*

~

*

~

*

~

*

~

Packet syncronization marker
Packet Identification

Packet Sequence Control
Length of the packet

Optional Secondary Header

*/
*/
*/
*/

Word for Packet Error Detection{CRC} */

~e we ~e

extern void test_telem ( Vi
extern void test_telem_two_chan { )
extern void init_telem { Vs
extern void send_telem (BYTE *addr, WORD length) ;
felse

BYTE ALP_packet_ready
BYTE SFM_packet_ready
BYTE HSKP_packet_ready
BYTE IDLE_packet_ready
BYTE send_serial_tm

WORD new_ALP_AD val ;
WORD new_SFM_AD val ;

WORD idle_count ;

vold data_to_tm (
void send_ready_tm ¢

void test_telem_two_chan (

e “e wo wa =
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t!#it#t#t#9i#lliiifiifiif#iifi’ii#####i%####i##it#s!##%955955ﬁi#i3##5i#i##%5#6#####5%##%5#%5#9#§I#tl

¢

i Archimedes 8096/80C196 C-Compiler v3,001/0C5 Taygul/92 16:25:30 §
i i
§ Target option = 80C1% §
§ Memory model = large i
} source file = tm.c H
H List file = tm.lst ' §
} Object file = tm 15 }
} ASM file = tm.sld }
} command line = tm.c -ml -yl -z - -e -q -L -F -p52 -A §
§ i
§ (c) Copyright Archimedes software Inc. 1990 4
i#ii#iiitiiitifiiti#i%iiii#iii#t%ii!#%i#i!###%#ii##8#55i#t%%5#%%9?5iiii#5i##%#ii%t#i%#i%#ii#ii#t%t#%
l /tt*ti**ii**i**l******itttxt!lttkt**Xl’ttttitixxx*l’t*!ti'*ltttﬂlititttt!tilt‘l/
2 I* */
3 /*  Module:  tm.C x/
4 /i i/
5 /+ purpose: This source file contains the routines used to test, */
6 /* and initialize the telemetry system and send assembled */
1 [* telemetry packets specified in the BLUE 3COK. x/
8 /* */
9 /* Inputs:  Nonme. )
10 /* */
11 /* Qutputs: None. */
12 /¥ */
13 /*  Uses: Definitions from "yses.n" "eesds. Y, ttmant */
14 /* */
15 /*  History: 06 _Jan 92 dritten. )
16 * r/
17 /xtttttttt*txttttttxxxxttxxtxtrttxtxtxt*ttxxn:txxxxxxxxtxtt*:xttxtttxxxttttx/
18
19 fdefine T™_C TRUE
20
21 tinclude <string.h>
2
23 $include <stdio.h>
2 finclude <io80cl96.h>
25 finclude “types.h
26 finclude “debug.h
21 finclude “tm.h"
28 finclude “modes_tm.h*
29 jinclude "io.h"
30
R
32
33 void data_to_tm { )
34 {

35 SEL BOTH U) ¢ j* Select COLR :nSLIuments x/
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bl

-tm-

SEL_EM O /* Select electrometers

new_ALP_AD_val = EMeter RD ; /* Load AD values into snify registers
shift_oce vals {} § J* Shift values through optocoupiers
UNSEL_SEM (}

/* Read ALP A/D value
~(EMeter _RD) & OxOFFF ;

new ALP_AD_val

UNSEL_ALP ()
SEL_SEM (}
/* Read SFM A/D value

new_SFM_AD_val ~{EMeter RD} & OxOFFF ;

§if DEBUG

if ((DEBUG_LEVEL & DEBUG_MODES_TM}}

printf (“SPM = 0x%x ALP = Ox%x\n\r", new SEM_AD_val, new ALP-AD val) ;
fendif

(*tm_fun_list (Curr_SFM_Mode|.tm_fun) () i

(*tm_fun_list (Curr_ALP Mode].tm_fun) 0

Page
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64
65
66
61
68
69
70
7
n
7
1
75
76
7
18
19
80
81
82
83
84
85
86
81
88
89
90
91
92
93
94
9
%
97
98
%9
100
101
102
103
104
105
106
107
108
109
110
11
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void send_ready_tm )

{
WORD p_len ;

{f ( ALP_packet_ready)
{
p_len = 10 + ALP telem.packet_ien ;
§if DEBUG
if ((DEBUG_LEVEL & DEBUG_TM})
printf ("ALE = Sd\n\r", p_len) ;
fendif

send_telem ((BYTE *) &ALP_telem, p_len} ;

ALP_packet _ready = FALSE ;
}

if { SFM_packet _ready)
p_len =10 + SFM_telem.packet_ien ;

$if DEBUG
if ((DEBUG_LEVEL & DEBUG_TM})

printf (“SEM = sd\n\r", p_len, fiil_len} ;

jendif
send_telem ((BYTE *) &SPM_telem, O
SFM_packet_ready = FALSE ;
}

if (IDLE_packet ready)
{
p_len = sizeof (IDLE_T™)
$1f DEBUG
if ((DEBUG_LEVEL & DEBUG_TM) }
printf (“IDLE = Sd\n\r", p_len) ;
fendif

send telem ((BYTE *) §IDLE telem, p_len} ;

IDLE_packet ready = FALSE ;

/t
if (HSKP_packet_ready)
{
p_len = sizeof (HSKP_T™)
§if DEBUG

if ((DEBUG_LEVEL & DEBUG_TM))

printf (“HSKP = sd\n\r", o_len) ;

fendif
send telem ((BYTE *) £HSKP relem, P
HSKP_packet_ready = FALSE

1

len)

_ien)
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146
147
148
149
150
151
152
153
154
155
156
197
158
139
160
161
162
163
164

- - Page

void test_telem ( )

{

WORD count ;
WORD count? ;

for (count = 0 ; count < 800 ; counttt)
Telem WR = OxFFFF ;

STR_WDOG ()

delay (250)

for (count = 0 ; count < 800 ; countt+)
Telem _WR = 0x0000 ;

STR_WDOG (}

delay (250 ;

for {count = 0 ; count < 800 ; count++)
Telem_WR = 0x0100 ;

STR_WDOG {}

delay (250} ;

for (count = 0 ; count < 512 ; count *¢}

{
for (count?2

Telem_WR

STR_WDOG () ;
delay (200) ;

}

for (count = 0 ; count < 512 ; count +%)
Telem WR = count ;

STR_WDOG ()}

delay (200} ;

for (count = 0 ; count < 800 ; count++
Telem WR = 0x00C0 ;

STR_WDOG ()

delay (230} ;

for (count = 0 ; count < 800 ; countt+)
Telem WR = 0x0100 ;

STR_WDOG ()

delay (250} ;

for (count = 0 ; count < 800 ; counti+)
Telem WR = OxFFFF ;

STR_WDOG (}

; count? <512 ; countl++)
count ;

SEL_BOTH () ;
SEL_VA ()

set_grid_dac (1, OxFFE}) ;
set_grid_dac (2, OxFFE) ;
set_qrid_dac (3, OxFFE) ;
set_grid_dac (4, 0xFFE) ;

5



165
166
167
168
169
170
171
172
173
174
175
176
1717
178
179
180
181
182
183
184
185
186
187
188
189

set_va_dac

{BOTH_INSTR,

delay (750) ; STR_WDOG ()

set_grid_dac (1, 0x7FF) ;
set_grid_dac (2, 0x7FF) ;
set_grid_dac {3, 0x7FF) ;
set_grid_dac (4, 0x7FF) ;
(BOTH_INSTR,

set _va_dac

i
’
!
'

delay {750) ; STR_WDCG ()

—

set_grid_dac (
set_grid_dac (2, 0x000)

set_grid_dac (3, 0x000} ;
set_grid_dac (4, 0x000) ;

set_va_dac

, 0x000) ;

’
.
!
1

!

(BOTH_INSTR,

delay (750) ; STR_WDOG ()

set_grid (1 ,
set_grid (2 /
set_grid (3 )
set_dacd | 0x
set_va  (BOTH_INSTR, 0.

STR_WDOG () ;

Page
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190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
22%
221
228
229
230
231
232
233
234
235
236
231
238
239

void test_telem_two_chan {

{

WORD count ;
WORD count? ;

-t

for (count = 0 ; count < 400

{

J

Telem_WR = OxFFEF ;
Telem_WR = 0x0000 ;

STR_WDOG () ;
delay (250} :
for {count = 0 ; count < 440

{

Telem_WR = 0x0000 ;
Telem_WR = QxFFFF ;

}
STR_WDOG () ;
delay (250) ;
for {count = 0 ; count < 800

Telem WR = 0x0100 ;

STR_WDOG () ;
delay {250) ;

for (count = 0 ; count < 512 ;

{

J

for (count2 = 0 ; count? <

{ .
Telem_WR
Telem_WR
}

STR_WDOG ()
delay (200) ;

1 1

count ;
512 - count ;

for {count = 0 ; count < 400

{

}

Telem_WR = 0x0000 ;
Telem WR = QxFFFF ;

STR_WDOG ()} ;
delay (250) ;
for {count =0 ; count < 800

Telem WR = 0x0100 ;

STR_WDOG (} ;
delay (250} ;

for {count = 0 ; count <

{

400

- Page

; count++)

; count++)

; count ++}

) I, |
count -+

256 ; countl+=}

; Count++)

; COunt*+j

; Coupt++}

7



240
241
242
243
244
245

Telem_WR
Telem_WR

J
STR_WDOG ()
delay (250} ;

H "

!

!

OxFEFF
0x0000 ;

Page
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246

247

248

249 void init_telem { )

250 {

251 WORD count ;

252

253 /* Do not send serial telemetry */
254 send_serial_tm = FALSE ;

255 /* Initialize idle counter */
256 idle_count =0 :

257

258 /* Init frame sync marker */
259 ALP_telem.sync_marker = CCSDS_SYNC MARKER ;

260 /* Initialize Primary Header */
261 /*  Initialize Packet Identification */
262 ALP_telem.packet_id = PACKET_VER | PACKET_TYPE | SECOND_HDR

263 | ALP_PROC_ID ;

264 /*  Initialize Packet Sequence Control */
265 /* Unsegmented Packet */
266 ALP_telem.pkt_seq_ctl = UNSEGMENTED ;

267 /¥ Initialize Packet Length */
268 ALP_telem.packet_len = 0 ;

269 /* Initialize Secondary Header */
270 ALP_telem.instr_hdr.ccsds_reqrd = SCND_HDR_VER | SCND_HDR_LEN ;

271 ALP_telem.instr_hdr.mode =9

272 ALP_telem.instr hdr.start “ime =0 ;

273 /* lerc out data oorticn of packet */
274 for {count = 0 ; count.< ALP_ "™ LEN+2 ; count++}

275 ALP_telem.data(count] = 5x3C :

276 STR_WDOG () ;

21N /* Init frame sync marker */
278 SFM_telem.sync_marker = CCSDS_SYNC MARKER ;

279 /* Initialize Primary Header */
280 /*  initialize Packet Tdentification */
281 SFM_telem.packet_id = PACKET_VER | PACKET TYPE | SZCOND HDR

282 | SFM_PROC_ID ;

283 /*  Initiaiize Packer Sequence {opirci */
284 /* Unsegrenteq ?acke: *
285 SEM_telem.pkt_seq_ctl = UNSEGMENTED ;

286 /* initiaiize Zacker lengtn i
287 SFM_telem.packet_len = 0 ;

288 /* Initialize Secondary “eader */
289 SFM_telem.instr_hdr.ccsds_reqrd = SCND_HDR_VER : SCND_HDR_LEN ;

290 SFM_telem.instr_hdr.mode =0,

291 SFM_telem.instr hdr.start_time =10 ;

292 /* Zero out data portion of packet -/
293 for (count = 0 ; count < SFM_TM_LEN#2 ; count++)

294 SFM_telem.data{count| = §x00 ;

295 STR_WDOG () ;



296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
31
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
321
328
329
330
331
332
333
334
335
336
337
338
339

HSKP_telem.sync_marker = CCSDS_SYNC_MARKER ;

HSKP_telem.packet id = PACKET_VER ! PACKET_TYPE ! SECOND_HDR

HSKP_telem.pkt_seq_ct! = UNSEGMENTED ;

HSKP_telem.packet _len = 0 ;

HSKP_telem.instr_hdr.mode
HSKP_telem.instr_hdr.start_time

for (count = 0 ; count < HSKP_TM_LEN ; count++)
HSKP _telem.data{count] = 0x00 ;
HSKP_telem.crc_value = 0x0000 ;

STR_WDOG () ;

IDLE_telem.sync_marker =

IDLE_telem.packet _id = PACKET_VER | PACKET_TYPE | SECOND_HDR

IDLE_telem.pkt_seq_étl =

IDLE_telem.packet _len = sizeof { INSTR_HDR) + 2

-tm - Page
/* Init frame sync marker */
/* Initialize Primary Header */
/*  Initialize Packet Identification */
i HSKP_PROC_ID ;
/*  Initialize Packet Sequence Control */
/* Unsegmented Packet */
/*  Initialize Packet Length )
/* Initialize Secondary Header */
HSKP_telem,instr_hdr.ccsds_reqrd = SCND_HDR_VER | SCND_HDR_LEN ;
:O;
:0;
/* Tero out data portion of packet */
/* Init frame sync marker */
CCSDS_SYNC_MARKER
/* Initialize ?rimary Header */
/¥ Initialize Packet [dentification */
[ IDLE_PROC_ID ;
/¥ Iaitialize Packet Sequence Control */
/* Unsegmented Packet */
UNSECGMENTED
/*  Initialize Pacxet length */
/* Initiaiize Seconaary Header */

IDLE_telem.instr_hdr
IDLE_telem.instr hdr
IDLE_telem.instr_hdr

IDLE_telem.crc_value

ALP_packet_ready
SFM_packet _ready
HSKP_packet _ready
IDLE_packet _ready

"

H

H

.ccsds_reqrd = SCND_HDR_VER ; SCND_HDR_LEN ;

.mode
.star

= 0x

FALSE ;
FALSE ;
FALSE ;
FALSE ;

t_time

FEFF ;

]
[
!

1

= 0xFF ;
=0

10



340
341
342
343
344
345
348
347
348
349
350
351
352
353
354
355
356
357

void send_telem

{

—tm-

{BYTE *addr, WORD length}

if (send_serial tm)

{

J

printf ("\nm\r\07:") ;
while ((length=--) > 0)

printf (*%02x",*(addr++)) ;
printf {("\n\r") ;

else

{

while ({length--) > 0)
Telem_WR = 0x0100 + *{addr++) ;

?age

11
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Srrors: none
Aarnings: none
Code size: 1909



/***ttttit**ttttiﬁ**i******ff**ttttt**ﬁt*tt**titti*t*tttttt*ttt*ttti‘tttttttt/

/*
/x  Module: modes_tm.h

- purpose: The purpose of this header file is to define the struc-
I* rures that will be used for telemetry from various nodes.

/t

/* Tnputs:  None.

/k

/*  Outputs: None.

/t

/* Uses: Type declarations from "types.h* and “modes.h”
/*

/* History: 08_Feb_ 92 Written.

*/
*/
*/

*/

/*tttttttttttt*ttttttt*tttttttitt*i*tttt*tttttt*tt*tttx*tttttttttxxit**ttt*t/

finclude “types.h®
finclude *modes.h®

typedef struct modes_tm_struct

void (*tm_fun) () 7 /* Function call to stuff packet
} MODES_TM :

$ifndef MODES_TM_C

«tern void tm_sfm_std (o
xtern void tm_sfm_hi_res (s
extern void tm_sfmgt 1 () i
extern void tm_sfmgt 2 0 i
extern void tm_sfmgt 3 0 7
extern void tm_sfm_irpa O
extern void tm_sfmerpa U i
extern void tm_sfm clean () i
extern void tm_alp 5.pt (&
extern void tm_alp_std 0
extern void tm_alp_hi_res {) i
extern void tm alp_m_res () i
extern void tm_alp_hr_ne () ;
extern void tm_alp_clean () i
extern void tm_null mode ()
extern void tm_hskp_mode () ¢

extern MODES_TM tm_fun_list {LAST_ENTRY] ;

felse

void tm_sfm_std 0
void tm_sfm_hi_res (} ;
yoid tm sfm gt 1 {} J
oid tm.sfm gt 2 () ;
oid tm sfm gt 3 0 ;
void tm_sfm_irpa () ;
void tm_sfm_erpa  (} ;
void tm_sfm_clean () ;
void tm alp 5pt () :

*/



void tm_alp_std

(}

void tm_alp_hi_res ()

void tm_alp_m_res
‘oid tm_alp_clean
soid tm_alp_hr_ne
void tm_null_mode
void tm_hskp_mode

const MODES_TM tm_fun_

{tm_sfm_std |,
{tm_sfm_hi_res},
{tm_sfm_gt_1 1},
{tm_sfm_gt_2 |,
{tm_sfm gt 3 1},
{tm_sfm_irpa },
{tm_sfm_erpa },
{tm_sfm_clean },
{tm_alp_5_pt 1},
{tm_alp_std 1},
{tm_alp_hi_res},
{tm_alp_m_res },
{tm_alp_hr_ne },
{tm_alp_clean },
{tm_null_mode },
{tm_hskp_mode } }

fendif

~e me me w4 ma w4 me

list [LAST_ENTRY| = {
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*8#######i#####i#f#fif’5##59153319553358###§##8#5#585985###%83#3#88#5##3######83#55##5#!85#####5####

§
‘ Archimedes 8096/80C196 C-Compiler v3.001/D0S 14/Jul/92 16:27:47 §
§ §
} Target option = 80C196 §
i Memory model = large i
§ Source file = modes_tm.c i
H List file = modes_tm.lst i
} Object file = modes_tm.rld §
§ ASM file = modes_tm.slH §
i command line = modes_tm.c -ml -vi -z =P -e -g -L -F -p52 -A i
} §
§ (c) Copyright Archimedes Software Inc. 1990 §
#####t######t#tli##i##ifi##fl##ii###it#tlt#l#t#lt#t#tlt!#fi#!ti##itt#lf!!t!#t#ttttl!#lt##i#i#%f#%###
1 /t*ttt*tti’t*ttt**ttttt*ti*tt!!ttf!t!tttttktttktttttttttittitttttxt*ttitt*t*t/
2 /* */
3 /* Name: modes _tm.c */
4 /* x/
5 /* Params:  None. x/
6 /* */
1 /* Input:  None. */
8 /* */
9 /* Qutput: */
10 /* *)
1 /* */
12 /* Purpose: */
13 /t t/
14 /* */
15 /* Mods: Apr 0132  NRV  Authored. */
\L /t x/
1 /***tt*tt*ttit‘kﬂtkttttrt(tt!X\'txllxxxxttltItltlxx!tx:t(!rxlx!xlrxtxtxxt*!t!x/
18
19 §define MCDES_T™M C  TRUE
20
21 #include “"types.h"
22 $include “debug.h”
23 $include <stdio.h>
24 finclude "tm.h"
25 §include “io.h"
26 finclude “crc.h"
21 finclude *modes_tm.h"
28
29
30 /*tttt**ttttttt*tttttxtttxt:ttxxttttxtxxtxrxxtxxxttxrttxtttxxrttxtxt:xxxxxxt/
31
32
33
34 void tm_sfm_std ()

(o8
wn

{



36
37
38
39
40
a1
42
43
44
45
46
47
48
49
50
)
52
53
54
55

57
58
59
60
6l
62
63
64
65
66
67
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struct TM_SFM_STD { j* Sent  once  per mode ¥/
WORD pre_vern_gn H
WORD ad_val [ 57} :
WORD crc_value [
struct TM_SFM_STD *data ; /* Pointer to packer data */

/% Get pointer to data gart of packet  */
data = (struct TM_SFM_STD *} &(SFM :elem.data) ;
1f (SFM_Mode_Step == 0}
{ /* Compute length cf telemetry packet  */
SFM_telem,packet _len = sizeof { INSTR_HDR) +
sizeof (struct TM_SFM_STD) ;
/* Place correct values in secondary  */
/*  instrument header */
SFM_telem.instr_hdr.mode modelist {Curr_SfM_Mode}.mode tm_id ;
SFM_telem.instr_hdr.start_time = Clock_ 2P ;
/* Initialize crc value */
data->crc_value = 0xl111 ;
}
else
{
if (SFM_Mode_Step >= NUM_PVG_SET_STEPS)
data->ad_val[SFM_Mode_Step - NUM_PVG_SET_STEPS{ = new_SFM_AD_val ;

}

if (SFM_Mode_Step == {modelist{Curr_SFM Mcde!.num_steps - 1))
{

data->pre_vern_gn = SFM_Vern °G ;

SFM_packet _ready = TRUE
}

2



- modes_tm - Page

68
69
70
n void tm_sfm_hi_res ()
12 {
IX] struct TM_SFM_HI_RES { /* Sent  once  per mode */
74 WORD pre_vern_gn H
75 WORD ad_val [2253) ;
76 WORD crc_value FE
11
78 struct TM_SFM_HI_RES *data ; /* Pointer to packet data */
79
80 /* Get pointer to data part of packet */
81 data = (struct TM_SFM_HI_RES *} &(SFM_telem.data) ;
82
83 if (SFM_Mode_Step == ()
84 { /* Compute length of telemetry packet */
85 SFM_telem.packet_len = sizeof { INSTR_HDR) +
86 sizeof (struct TM_SFM_HI RES) ;
87 /* Place correct values in secondary  */
88 /*  iastrument header */
89 SFM_telem.instr_hdr.mede = modelist{Curr_SFM Mode].mode_tm_id ;
90 SFM_telem.instr_hdr.start time = i
91
92 /* Initiaiize crc vaiue */
93 data->crc_value = 0x2222 ;
94 }
95 else
96 {
97 if (SEM_Mode_Step >= NUM_PVG_SET_STEPS
98 data->ad_val[SFM_Mode Step - NUM_2VG_SET_STEPS! = new_SFM_AD val ;
99 }
100
101 if {SFM_Mode_Step == (modelist{Curr_SFM Modej.num_steps - i})
102 {
103 data->pre_vern_gn = SfM_Vern PG ;
104 SFM_packet _ready = TRUE
105 }
106 }

a
p 7
cCK 2P

'



107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149

- modes_tm -

yoid tm_sfm_gt_1 ()
{

struct TM_SFM_GR_TEST { /* Sent once  per mode
WORD pre_vern_gn | 5
WORD ad_val (51 129}
WORD crc_value [

struct TM_SFM_GR_TEST *data ; /* Pointer to packet data
WORD sweep_step ;
WORD sweep_num |

/* Get pciater to data part of packet
data = (struct TM_SFM GR_TEST *} &(SFM_telem.data) ;

if (SFM_Mode_Step == 0)
{ /* Compute tength of telemetry packet
SFM_telem.packet_len = sizeof | INSTR_HDR) -
sizeof (struct TM_SPM_GR_T3T)
/* Piace correct vajues in secondary
/*  instrument neacer

"

SFM_telem.instr_hdr.mode
SFM_telem.instr_hdr.stert_time = Clock 2P

/* Initialize crc value
data->crc_value = 0x3333
}
else
{
sweep_step = SFM Mcde Step % 45 ;
sweep_num = SEM_Mode_Step / 45
if (sweep_step == NUM_PVG_SET STEPS+]
data->pre_vern_gn{sweep_num| = SEM Vern 2C

if (sweep_step >= NUM_PVG_SET_STEPS
data->ad_val[sweep_num| sweep_step! = new SFM AD va.

}

if (SFM_Mode_Step == (modelist{Curr_SFM_ Mcce!.n.n_steps - o
SFM_packet _ready = TRUE

’age

*/

)

*/

)

moceiist{Cucr_SFM_Mode!.mode_tm_id ;

*/

4



150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
1
172
173
174
179
176
11
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192

- medes_tm - Page

void tm_sfm_gt_2 ()

{
struct TM_SFM_GR_TEST { j* Sent once  per mede */

WORD pre_vern_gn | 51
WORD ad_val 5] {291
WORD crc_value R

struct T™_SFM_GR_TEST *data ; /* Pointer no packet data */
WORD sweep_step ;
WORD sweep_hum ¢

j* Get pointer to data part of packet */
data = (struct TM_SFM_GR_TEST *) §(SFM_telem.dataj ;

{f (SFM_Mode_Step == ()
/* Conpute lenguh of telemetry packet  */
SFM_telem.packet_len = sizecf | INSTR_MDR) -
sizeof {struct ™ SEM_GRTEST)
/« 2lace correc. vaiues in secondary */
/* instrument nheade! */
SFM_telem.instr_hdr.mode = mocelis\iCurr_S?M_Model.mode_tm_id :

SFM_telem.inst:_hdr.start_:&me = Clock 22

/x Tnirigiize Creovaiue */
data->crc_value = (x4444 ;
}
else
{
sweep_step = SFM Mode_Step % 45 ;
sweep_num = SFM Mode_Step / 43
if (sweep_step == NUM_PVG_SET_STEPS+1)
data->pre_vern_qn[sweep_numl = SFM Vern 26

i1f (sweep_step >= NUM_PYG_SET_STERS)
data—>ad_val[sweep_num&isweep_szep} = qew STM_AD vai g

)

if (SFM_Mode_Step == (modelist[Curr_SFM_Mocel.n:m,s:eps -
SFM_packet _ready = TRUE

S
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193

194

195

196 void tm_sfm_gt_3 ()

197 {

198 - struct TM_SFM_GR_TEST { /* Sent once  per mode ~/
199 WORD pre_vern_gn | 5}

200 WORD ad_val {51 (291 ;

201 WORD crc_value R

202

203 struct TM_SFM_GR_TEST *data ; /* Pointer to packet data */
204 WORD sweep_step ;

205 WORD sweep_num ;

206

207 /* Get pointer to data part of packet */
208 data = (struct TM_SFM_GR_TEST *} &(SFM_telem.data) ;

209

210 if (SFM_Mode_Step == 0)

211 { /* Compute length of teiemetry packet */
212 SFM_telem.packet_len = sizeof { INSTR _HDR) -

213 sizeof (struct TM_SFM_CGR_TEST) ;

214 /* Place correct values in secondary  */
215 /*  instrument heacer */
216 SFM_telem.instr_hdr.mode = modelist (Curr SFM Mode.mode_tm_id ;
217 SFM_telem.instr_hdr.start_time = Clock 2P

218

219 /* Tnitialize crCovalue */
220 data->crc_value = 0x3335

221 }

222 else

223 {

224 sweep_step = SFM_Mode_Step % 45 ;

225 sweep_num = SFM_Mode_Step / 45 ;

226 if (sweep_step == NUM_PVG_SET_STEPS+1)

221 data->pre_vern_gn{sweep_num| = SFM_Vern G ;

228

229 if (sweep_step >= NUM_PVG_SET_STEPS

230 data->ad_val[sweep_num; [sweep_step! = new 5™ AT Wil ;

231 }

232

233 if (SFM_Mode_Step == (modelist{Curr SfM Mece:.nur _3tess - U

234 SFM_packet _ready = TRUE

235 }



236
231
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
210
271
212
273
274
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void tm_sfm_irpa ()

{

struct TM_SFM_IRPA | /* Sent once rper mede
WORD pre_vern_gn H
WORD ad_val {51 ;
WORD crc_value P
struct TM_SFM_IRPA *data ; /* Pointer to packet data
/* Get pointer to data part of packet
data = (struct TM_SFM_IRPA *) &(SfM telem.data) ;
1f (SFM_Mode_Step == 0)
{ * Compute leagth of telemetry packet
SFM_telem.packet len = sizeof ( INSTR_HDR} +
sizeof (struct TM_SFM_IRPA) ;
/= 2lace correct values in secondary
/*  instrument header
SFM_telem.instr_hdr.mode = modelist [Curr_SFM Mode!.mode_tm_id ;
SFM_telem.instr_hdr.start :ime = Clock 2P
/* Tnitiaiize C7C va:.e
data->crc_value = Cx6666 ;
J
else
{
if (SFM_Mode_Step >= NUM_PVG_SET STEPS)
data->ad_val[SFM_Mode_Step - NUM_PVG_SET STEPS| = new_SFM_AD_val ;

}

if (SFM_Mode_Step == (modelist(Curr_SFM_Mode!.num_steps - i}}
{
data~>pre_vern_gn = SFM_
SFM_packet _ready = TRUE
}

*/

*/

*/

*/

*/

*/

7
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276
21
278
219
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
309
306
307
308
309
310
311
312
313
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void tm_sfm_erpa ()

{
struct TM_SFM_ERPA { /* Sert once per mode */
WORD pre_vern_gn ;
WORD ad_val 151
WORD crc_value P
struct TM_SFM_ERPA *data ; /* Pointer to packet data */

/* Get pointer to data part of packet */
data = (struct TM_SFM_ERPA *) & (SFM_telem.data)

if (SFM_Mode_Step == 0)
{ /* Compute length of telemetry packet  */
SFM_telem.packet_len = sizeof ( INSTR_HDR) +
sizeof (struct T _SFM_ERPA} ¢
/* place correct values in secondary */
/*  instrument header */
SFM_telem.instr_hdr.node = moce;istiCurr_SFM_Moces.mode_tm_id ;
SFM_telem.instr_hdr.start_time = Clock 22

/* Initielize crcovaiie */
data->crc_value = 0x7777 ;
}

else

if (SFM_Mode_Step >= NUM_PVG_SET_STE?S)
data->ad_val{SFM_Mode Step - NUM PYG SET_STE?S) = new SFM_AD val ;

}

if (SFM_Mode_Step == (modelist {Curr_SFM_Mode!.num_Stegs = i)

{

data->pre_vern_gn = SFM_Vern PG ;
SFM_packet _ready = TRUE

u

}

8



314
315
316
317
318
319
320
32
322
323
324
325
326
327
328
329
330
331
33
333
334
335
336
331
338
339
340
341
342
343
344
345
346

- modes_ta -

void tm_sfm_clean ()

struct TM_SFM_CLEAN { j* Jent once  per Toce
WORD empty :
WORD crc_value [
struct TM_SFM_CLEAN *data ; /* Pointer to packet data

/* Get pointer to data part of packet
data = (struct TM_SFM_CLEAN *) & (SFM_telem.data) 7

Lf (SFM_Mode_Step == 2
{ /* Compuce iength of teiemetry packet
SFM_telem.packet_len = sizeof | INSTR_HDR) +
sizeof (struct TM SEM CLZANY
j* place correct values 10 secondary
/*  instrument neader

Page

*f

*/

*/

*/

=/
*/

SFM_telem.instr_hdr.mode z modeiistgc,::_SFM_Mcce].mode_tm_id :

SFM_telem.instr_hdr.sta:t_time = Clock 2?2

/* Initialize crc value

data->crc_value = 0x8888 ;
data->empty = 0x8888 ;
}
1f (SFM Mode_Step- == (mogel it Curr SPM Moge .oul SLERS 7 Bl
{
SFM_packet_ready = TRUE
}

*/

9



47
348
349
350
351
352
353
354
355
356
357
358
359
360
36l
362
363
364
365
366
367
368
369
370
3
312
373
374
375
376
3N
318
319
380
381
382
383
384
385
386
3817
388
389
390
391
392
193
394
39
396

{
struct TM_ALP_5_PT { /* Sent  ¢on

- modes_tm -

void tmalp S pt 0

«

e oer mece
WORD pre_vern_gn ;

WORD vl _conv, il_conv ;

WORD v2_conv, 12_conv ;

WORD v3_conv, 13_conv ;

WORD v4_conv, 14_conv ;

WORD v5_conv, i5_conv ;

WORD kTe :

WORD crc_value Y

struct TM_ALP_5_PT *data ; /* pointer to packet data

/* Get pointer to data part of packet
data = f{struct T™_ALP 5 PT *) § (ALP telem.data) ;

{f (ALP Mode_Step == 0)
{ /¢ Compute iength of reiemetry packet
ALP telem.packet_len = sizeof { INSTR _HDR) +
sizeof (struct ™ AL 2 ?T) J
I« 2lace correct values if secendary
/*  instrument heacer

page 10

*/

*/

*/

x/

*/

ALP_telem.instr_hdr.mode = node}istitur:_AL?_Mcdei.mode_tm_ld :

ALP_telem.instr_hdr.s&ar:_:ime = Clock _2?

'

/* Initialize crc vaiue
data->crc_value = 0x9999 ;

}
else
switch (ALP_Mode_Step)
{
case 15 : data->pre_vern_gh = ALP Vern 2G ;
data->vl_conv = vil_conv ; data->il conv 2 L1 O g
break ;
case 32 ¢ data->vi_conv = v3_conv ; data->i3 cony = i conv g
break ;
case 48 : data->v4_conv = v4_conv ; data->i4 conv = L4 conv g
data->kTe = kTe H
preak ;
case 49 : data->v2_conv = y2_conv ; data->i2 cony = L2_CORV
data->v5_conv = v5_conv ; data->i3 _conv = 13.COnV
break ;
}
}

i
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18]
3
[3
=3
w
¢
o>
e
%]
]

if (ALP_Mode_Step == (Rodes st (Curr AL? MO8

391
ALP_packet ready = TRUE ;

3% .
399 }



400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
118
119
420
421
422
423
424
425
426
421
428
429
430
431
432
133
434
435
436
437
438

- modes_tAm - page 12

goid tm_alp_std ()

{
struct TM_ALE_STD { /* Sept once DRl moce */
WORD pre_vern_gn ;
WORD ad_val 151
WORD crc_value H
struct TM_ALP_STD *data /* Pointer 0 packet data */

/* Get pointer to data part of packet "/
data = (struct TM_ALR _STD ™) & (ALP_telem.data) i

if (ALP_Mode_Step == 0
{ /* Compute length of telemetry packet */
ALP telem.packet_len = sizeof { INSTR_HDR) +
sizeof (struct ™ ALP _STD) ;
J* place correct yalues in secondary */
J+  instrument header )
ALP_telem.instr_hdr.mode = mooelist{Carr_AL?_Mocey.mode_tm_id :
ALP_telem.instr_hdr.start_time = Clock 2P i

Jr Taitiaiiee TIC yalue */
data->crc_value = OxARAA
}
else
if (ALP Mode Step >= NUM_?VG_SET‘STEPS)
data->ad_val{ALP_Mode_Step - NUM_?VG_SET_S?E?S] B hew_ALP_AD_val H
}
if (ALP Mode_Step == (modelistiCu:r_AL?_ﬂoce;.2cm_szeps -
{
data->pre_vern gn = ALP Vern PG ;
ALP_packet_ready = TRUE
}



439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
167
468
469
470
imn
472
473
474
475
476
47

- modes _td - vage 13

void tm_alp_hi_res ()

{
struct TM_ALP_HI_RES { /* Sent  once  per moce ~/
WORD pre_vern_gn :
WORD ad_val [ 87} ¢
WORD crc_value [
struct TM_ALP_HI_RES *data i /* pointer to packet data */

/* Get pointer to data part of packet */
data = (struct TM_ALP_HI_RES *) & (ALP_telem.data) ;

{f (ALP_Mode_Step == 0}

-

/* Compute length of telemetry packet *
ALP_telem.packet_len = sizeof { INSTR_HDR} -
sizeof (struct TM_ALP_HI RES) .
/* Place correct values in secondary )
[+ instrument neacer */
ALP_telem.instr_hdz.mode : Moce11511Curr_ALP_Moce%.mode_tm_id H
ALP_telem.instr_hdr.start_time = Clock 2%

/* Initialize crc value */

data->crc_value = 0xBBBB ;
}
else

if (ALP_Mode_Step >= NUM_?VG_SET_STE?S)

data->ad_val{ALP Mode Step - UM PVG_SET STERS. = new AL? AD_val ;

}
if (ALP Mode_Step == (modelistiCurr_ALP_Mode'.ﬁ;n_szeps - 1)
{

data->pre_vern_gn = ALP Vern PG ;

ALP_packet_ready = TRUE 7
}



478
479
480
431
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
508
506
507
508
509
510
511
512
513
514
515
516
517
518

- modes_tm - page 14

void tm_alp_m_res ()

{
struct TM_ALP_M_RES | /v Sent  once  per mece *|
WORD pre_vern_gn :
WORD kTe :
WORD ad_val 182]
WORD crc_value 1
struct TM_ALP_M_RES *data ; /* Pointer to packel data */

/* Get pointer to data part of packet */
data = (struct T™_ALP_M_RES ¥} §(ALP telem.data) i

{f (ALP Mode_Step == 0)
{ /= Compute length of telemetry packet  */
ALP_telem.packet _len = sizeof | INSTR_HDR) +
sizeof [struct ™ ALP M _RES} §
/* ?lace correct values in secondary  */
/= instrument header */
ALP_telem.instr_hdr.mode - modelist{Curr_ALP_Model.mode_tm_id H
ALP_telem.instr_hdr.start_time = Clock 22 i

/* Tnizialize crc velue *f
data->crc_value = 4xCCCC
}

else
if (ALP Mode_Step >= NUM_PVG_SET_STE?S)
data->ad_val{ALP_Mode_Step - NUM_?VC_SET_S?E?S} : new_ALP_AD_val H

}

if (ALP Mode_Step == (modelistiCurr_AL?_ﬂodei.num_s:eps -1
{

data->pre_vern gn = ALP Vern G ;

data->kTe = kTe ;

ALP_packet ready = TRUE H



519
520
521
522
523
524
523
526
521
528
529
530
531
532
533
534
533
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
951
552
593
554
595
556
557
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void tm_alp_hr_ne f{)

{
struct TM_ALP_HR_NE { /* Sent once  Der meae */
WORD pre_vern_gn :
WORD ad_val (250]
WORD crc_value H
struct T_ALP_HR_NE *data ; /* Pointer to packet data */

/* Get pointer to data part of packet */
data = (struct TM_ALP_HR_NE *) § (ALP_telem.data) i

{f (ALP Mode_Step == 0)
{ /* Compute length of telemetry packet  */
ALP_telem.packet_len = sizeof | TNSTR _HDR) -
sizeof (struct TM ALP HRNE}
J* Place correct values tq secondary  */
J*  instrument neager */
ALP_telem.instr_hdr.mode - modelisziC;rr_ALP_vcce%.mode_tm_id ;
ALP_telem.instr_hdr.start_time = Clock_ 22

j* Tnitialize crcovalue */
data->crc_value = 0xDDDD ;
}

else

if (ALP_Mode_Step >= NUM_PVG_SET_STERS)
data->ad_val[ALP Mode_Step - NUM_PVG_SET _STEPS: = new AL?_AD_val ;
}

if (ALP Mode_Step == (mOGEliStiCurr_ALP_Moce_.:qm_steps -
{

data->pre_vern_gn = ALP Vern_PG

ALP_packet_ready = TRUE
}
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558

959

560

561 void tm_alp_clean ()

562 {

563 struct TM_ALP_CLEAN { /* Sent once per mode */
564 WORD empty :

565 WORD crc_value R

566

567 struct TM_ALP_CLEAN *data ; /* Pointer to packet data */
568

569 /* Get pointer to data part of packet */
570 data = (struct TM_ALP_CLEAN *) §(ALP_telem.data) ;

5N

572 {f (ALP Mode_Step == 3

573 { /* Compute length of telemetry packet  */
574 ALP_telem.packet_len = sizeof { INSTR_HDR) +

575 sizeof (struct TM_ALP_CLEAN) ;

576 /+ place correct values in secondary */
51 /*  instrument header */
578 ALP_telem.instr_hdr.mode z modelistiCurr_AL?_Model.mode_tm_id ;
579 ALP_telem.inst:_hdr.sta:t_zime = Clock 2P

580

581 /* Initialize crc vaiue */
582 data->crc_value = OxEEEE ;

583 data->empty = 0xEE
584 )

585 if (ALP Mode_Step == (mcdelist{Curr_ALP_Model.num_steps - 1)
586 {

587 ALP_packet ready = TRUE

588 }

589 }

it

o <2

EE
EE



590
591
592
593
5%
59
5%
597
598
599

void tm_null_mode ()

{

struct TM_NULL_MODE {
WORD empty
WORD crc_value

- modes_tm -

/* Sent

once

per mode

page

*/

17



600
601
602
603
604
605
606
607
608
609

void tm_hskp_mode ()

{

struct TM_HSKP_MODE {
WORD empty
WORD crc_value

modes M -

HE

/* Sent

once

per mode

Page

x/—

18
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rrors: none
Warnings: none
Code size: 2786
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/t***ittt*ti*tt*t*i**ii****tttti*it*t*ttt******t*t**tt**tii*it*titttii**t**t/

/t

/* Module:  ccsds.h

/t

/* Purpose: The purpose of this header file is to define structures
[ needed to use the CCSDS packet telemetry standard.
/t

/* Inputs:  None.

/*

/* Outputs: None.

/t

/* Uses: Nothing from other files.

/*

/* History: 14_Jan_ 92 Written.
/*

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/

/t*t*ittt*tt*ttttii*t*tt***ti***ti**tt*t*iit***ttt**i*tttttttttttt*i**tttitt/

finclude “types.h®

/*****t*i**i***f*tttt**fit**tt**tﬁ*k*tttt*tttttk*tktitk*tk****ttkt*tttkttttt/

/*

/* Source Packet Format -- Version 1

/t

/* Refer to the BLUE BOOK (CCSDS 102.0-B-2 Jan 1987) pp.3-1 to 4-6
/t

/'k

/* Note: Conventions used are: bit 0 = MSB = first bit transmitted.
/* Fields are grouped in 8-bit "“words* or OCTETS. Throughout
/* this header file a WORD refers to l6-bit fields.

/*

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/

/****ti*tt!*ittt*t*******t*ttttt**i*t*t**i*ttttttttxttttttttttxxxltxtxtttlt*/

/* 32-bit syncronization marker used to */

/t
/i
/*

immediately precede the Transfer
Frame Header when Reed-Solomon
IS NOT USED

/* $define CCSDS_SYNC_MARKER O0x1ACFFCID */
/* Bytes were reversed to correct for LSB first storage pattern of 80c196

fdefine CCSDS_SYNC_MARKER 0x1DFCCF1A

typedef struct PACKET_ID_STRUCT |
WORD version 3 /*
/t
/*
WORD type 1 /*
/*
/t
WORD sec_hdr_flg: 1 ; /*
/t
/t
WORD app_proc_id : 11 ; I*
/*
/x
/t
} PACKET_ID ;

Version § of the Source Packet:
= Telemetry Source Packet
4 = Telemetry Segment Format
Type of Packet
= Telemetry Packet

1 = Telecommand Packet
Secondary Header flag

0 = Absent

1 = Present

Application precess ID: Uniquely
identifies process/instrument on
vehicle that created source packet
All 's reserved for IDLE PACKETS

*/
*/
*/

*/



typedef struct PKT_SEQ CTL_STRUCT {
WORD seg_flags : 2

WORD pkt_seq_cnt : 14 ;

} PKT_SEQ_CTL ;

/t
/t
/t
/t
/t
/*
/*
/t

Segmentation flags:
00 = Continuation Segment
01 = First Segment
10 = Last Segment
11 = Unsegmented Packet
Straight sequential count {mod 16384)

*/
x/
*/
*/
*/
x/

of packet generated by each unique ¥/

source application process

*/



/ﬁ*iiittiti**tittti***!*t*tttﬁ*tittttt*ttt*titti**

/*

/*

/t
/*

/*i***tt*t*ttttt*itttit*t********t*i**tt**t*t*it*ttttttttt**tttltt

Module:

Purpose:

History:

cre.h

This file include a library of routines used t¢ compute

the CRC (cyclic redundancy check) code for a byte,

or a buffer (array of bytes).
encoding scheme corresponds the the HDLC (IS0}, ADCCP (ANST)

This error detection

v.41 (CCITT) and the 102.0-B-2 (CCSDS) standards.

26_Jan_91

NRV

Written.

WORD crc_byte (BYTE byte_in, WORD crc) ;
WORD crc_word (WORD word_in, WORD crc) ;
WORD crc_buff (BYTE *buff_in, WORD buff_ len, WORD cre)

itt*t*tttt*titt**t*ttttt*t/

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/

t*ttt*ktit/
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#%i#lttt###!i!ifii#filif#llliifffiliiit##t#tt#t#l##8####%##%l##S#8###5#ﬁ###!#!#ti#t####i##ﬁ####l#t#t

§ i
4 Archimedes 8096/80C196 C-Compiler v3.001/D0S 13/Jul/92 04:03:21 §
} §
} Target option = 80C19 i
§ Memory model = large i
H Source file = crc.c i
i List file = crc.lst §
i Object file = cre.rld i
§ ASM file = cre.sld i
} Command line = crc.c -ml -vl -z - -e - -L -F -p52 -A }
} : §
} (c) Copyright Archimedes Software Inc. 1990 #
##tl#t#tt###i!##!f!#8!#####9#########ti#it##ltt##!%iil##tt%t#itS#t#i#t#!##i%%i%!itl##t#l!t#tt###tt#t
1 /*****it********‘k******t**i*t***t*ttt*tt*t*ttttttittiitttittttttt*it*tt*t***/
2 /* */
3 /* Module:  crc.c x/
4 /* : x)
5 /* purpose: This file inciude a library of routines used to compute */
6 /* the CRC (cyclic redundancy check) code for a byte, )
1 /* or a buffer (array of bytes). This error detection */
8 /* encoding scheme corresponds the the HDLC (IS0), ADCCP (ANSI) */
9 /* v.41 (CCITT) and the 102.0-B-2 (CCSDS) standards. */
10 /¥ */
1 /* History: 26_Jan 31 NRV Written. */
12 /t t/
13 /t*tnttnttn**ttttxt:tnnnu*nnnnntnunnnnnnnnnnnnnxt/
14
15 tinclude "types.h"
16 finclude “debug.h"
17
18 fdefine FEEDBACK 0x8408
19
20 $define ODD_BYTE (b) {{b & 0x01 } ==1
21 {define ODD_WORD (w) {{w & 0x0001) == 1)
22
23
24 WORD crc_byte (BYTE byte_in, WORD cre)
25 {
26 int 2 ;
2
28 for {c2 = 0 ; c2 <8 clt¥)
29 {
30 i{f (ODD_BYTE (byte_in} * ODD_WORD (czc)
31 crc = (crc > 1) * FEEDBACK ;
32 else
33 cre »=1;
34 byte_in >>=1;

[o%)
w



36
3
38

}

return {crc} ;

= CIc -

Page

2
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WORD crc_word (WORD word_in, WORD crc)

{

WORD c2 H
BYTE byte_in ;

byte_in
for {c2
{

(BYTE) ((word_in & 0xFFO0Q) >> 8) ;
07 c2 <8, c2+s)

if (ODD_BYTE (byte_in) " ODD_WORD{crc))
crc = {crc > 1) " FEEDBACK ;
else
cre »=1;
byte_in >=1;
}

byte_in = (BYTE) (word_in & 0x00FF) ;
for (€2 =0 ; c2 <8 ; c2+t)
{
if (ODD_BYTE (byte_in) * ODD_WORD{crc})
crc = (crec > 1} * FEEDBACK ;
else
cre =1 ;
byte_in >=1;
}

return (crc) ;



69
70
T
72
73
T4
15
16
1
8
79
80

82
83
84
85
86
87
88

90

- crc - Page

WORD crc_buff (BYTE *buff_in, WORD buff len, WORD crc)

{
int cl, c2;

for (cl = 0 ; cl < buff_len; cl+t)
for (c2 =0 ; c2 <8 cltt)

if (ODD_BYTE(buff_in{cl]) * 0DD_WORD(crc})
cre = (crc >> 1) ~ FEEDBACK ;
else
cre »=1;
buff_infcl) »=1;
}
puff_infcl] »=1:
}

return (crc) ;
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9

SIrors: none
Warnings: none
Code size: 971
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/*t*tt*ttttt*ttt**tkt***t**t***t**t*tttt*tttttt*t*tttt*ktttt*t*ttt*t**tkt*tt/

/*
' Module: modes.h

* Purpose: The purpose of this header file is to define the mode
/* definition tables.

/* Inputs:  None.
/* Outputs: None.
/*  Uses: Nothing from other files.

/* History: 14_Feb 92 Written,

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/

/t**t*ttt*it*t***t****t*ti*****t**ﬁ*t*tt*t*t*t*ttttt**t*t*ttttttt***ttttttit/

tinclude "types.h"

typedef struct mode_struct
{

BYTE mode_tm_id ; /* Mode ID for telemetry

char *lname H /* Long name of mode (40 chars)
char *sname H /* Short abbreviated name for mode
void (*mode_fun) () ; /* Function call to execute mode
WORD num_steps /* Number of steps in mode

} MODE ;

/* References to variables defined to
/* be in ZRAM in SFMALP.ASM

extern WORD ALP Mode Ptr ; :
extern WORD SFM_Mode_Ptr ;

extern BYTE Curr ALP_Mode ;
extern BYTE Curr_SFM_Mode ;

extern WORD ALP_Mode_Step ;
extern WORD SFM_Mode_Step ;

extern DBLWORD SFM_mode_start time ;
extern DBLWORD ALP_mode_start _time ;

enum mode_names { SFM_STD, SFM_HR , SFM_GT1, SFM_GT2, SFM_GT3, SFY_IRP,
SFM_ERP, SFM_CLN,
ALP_5PT, ALP_STD, ALP_HR , ALP_MR , ALP Ne , AL? CLN,
NULL_MD, HSKP_MD, LAST ENTRY } ;

fdefine TICKS_PER_SECOND 250

*/
*/
*/
*/
*/

*/
*/

fdefine CLEANING_TIME {S*TICKS_PER_SECOND} /* 5 second delay fer cleaning */

fdefine NUM_PVG_SET_STEPS 16
fdefine NUM_VCONVERGE_STEPS 17

.define NEAR_95 FS 0x0F99  /* 95.0% */
f}define NEAR 50 FS 0x0C00  /* 50.0% =/
fdefine NEAR_SPT VAL 0x055D  /* -3.3v ¥/

$ifndef MODES C



extern MODE modelist [LAST_ENTRY| ;

«tern void next_mode_step () ;
atern void init_modes {7

extern void set_mode_pvq (BYTE step, BYTE instr, WORD target_ad_val) ;
extern void vconverge (BYTE step, BYTE instr, WORD target_ad_val) ;

extern BYTE pg_converged ;
extern WORD vern_conv_val ;
extern WORD vern_sar_step ;
extern WORD va_conv_val ;
extern WORD va_sar_step ;

felse

void next_mode_step () ;
void init_modes 0
void sfm_std ()
void sfm_hi_res ()
void sfmgt_1 ()
void sfm gt 2 ()
void sfm gt 3 ()
void sfm_irpa ()
void sfm_erpa ()

)Id sfm_clean ()
void alp_S_pt ()
void alp std ()
void alp_hi_res ()
void alp_m_res ()
void alp_hr_ne ()
void alp_clean {)

Se we we wa wo we

Se me ma me Se we wo wa

void null_mode () ;
void hskp_mode () ;

void set_mode_pvg (BYTE step, BYTE instr, WORD target_ad_val) ;
void vconverge (BYTE step, BYTE instr, WORD target_ad val) ;
BYTE pg_converged ;

WORD vern_conv_val ;
WORD vern_sar_step ;
WORD va_conv_val ;

WORD va_sar_step ;

const MODE modelist [LAST ENTRY] = {

{0x23,"Standard SFM Measurement Mode “,"SFM_STD", sfm_std , 73},
(0x2B, "High Resolution SFM Measurement Mode ", *SFM_HR *, sfm_hi_res, 241},
{0x26,"SFM Grid 1 Test Mode “,"SFM_GT1"*, sfm_gt_1 , 226},
Jx29,%SFM Grid 2 Test Mode ", "SFM_GT2*, sfm_gt_2 , 226},
10x25,"SFM Grid 3 Test Mode ", “SFM_GT3*, sfm_gt 3 , 2261,
{0x87,"SFM Ion RPA Mode ", “SFM_IRP*, sfm_irpa , 67},
{0x8C, "SFM Electron RPA Modee ", "SFM_ERP*, sfm_erpa , 67},
{0x2E, "SFM Cleaning Mode ", “SFM_CIN®, sfm_clean ,5+CLEANING_TIME),

{0x40,"Five Point ALP Mode ", "ALP_5PT*, alp 5.pt , 51},



{0x41,"Standard ALP Sweep Mode

{0x42, "High Resolution ALP Sweep Mode
‘0x44,"*Medium Resolution ALP Sweep Mode
0x4A,"High Resolution Ne Mode
0x48,“ALP Cleaning Mode

{0%FF, "NULL Mode

(0xFQ, "Housekeeping Mode

fendif

fifdef MODES2_C

", “ALP_STD*,
", “ALP_HR ¥,
", "ALP_MR ",
*, "ALP Ne ",
", "ALP_CIN",
", "NULL_MD",
“, "HSKP_MD",

WORD v1_conv = (WORD) (5.0 * ALP_VA GAIN + ALP_VA_OFFSET) ;

WORD il_conv ;
REAL il_real ;
WORD v2_conv, i2_conv ;
WORD v3_conv, 13_conv ;
WORD v4_conv, i4_conv ;
WORD v5_conv, 15_conv ;

WORD kTe :

felse

extern WORD v1_conv, il_conv ;
extern WORD v2_conv, i2_conv ;
extern WORD v3_conv, i3_conv ;
extern WORD v4_conv, i4_conv ;
extern WORD v5_conv, i5_conv ;

2xtern WORD kTe ;

fendif

alp_std , 67},
alp_hi_res, 103},
alp_m_res, 97},

aip_hr_ne , 266},

alp_clean ,5+CLEANING_TIME},
null_mode , 4},

hskp_mede , 11}



- modes2 - Page

GHHBHHHHHH O e I

o oW max AN OB W 4R NR SR ma

i Archimedes 8096/80C196 C-Compiler v3.001/0CS 14/5u1/92  16:28:07
}
i Target option = 80C196
i Memory model = large
§ Source file = modes2.c
} List file = modes2.lst
§ Object file = modes2.rl5
i ASM file = modes2.slh
f Command line = modes2.c -ml -v1 -z -P -e -g -L -F -p52 -A
§
$ (c) Copyright Archimedes Software Inc. 1990 §
PP IR R R I I s e
1 /**it***i*i**it*ttt*itttttkttttt*ttitttttttttttt*t*ititiltttttti!'tttt!ttttt/
2 /* */
3 Ad Name: modes.c */
4 /* */
5 /* Params:  None, */
6 /t t/
7 /* Input:  None. */
8 /* */
9 /* Output: )
10 /* */
11 /* x/
12 /* Purpose: -/
13 /* */
14 /* */
19 /* Mods: Dec_12 91 NRV  Authored. */
16 /* */
17 /****tt**********t*xt*t*x*ttttt*ttt!!t*tt*xtttxttttxxtt*xttttttt*tttttttt**t/
18
19 fdefine MODES2 C TRUE
20
21 finclude “"types.h"
22 finclude “debug.n"
23 finclude <stdio.h>
24 finclude "calib.h"
25 finclude “"modes.h"
26 finclude “tm.n"
27 finclude "io.h"
28
29
30 J R e tf
31 J AR e it *]
32 R T R L DL LIS ty
33
34

(9%}
wn
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55
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vold sfm_std 0

{

if (SFM_Mode_Step == 0)

{ /* Set initial grid voitages
set_grid (1 . =25.0) ;
set_grid {2 , $25.0)
set_grid (3 , -19.0)

set_va  (SFM_INSTR, -36.0) ;
}

if (SFM_Mode_Step < NUM_PVG_SET_STEPS)
{ /* Set preamp & vernier gain near FS
set_mode_pvqg (SFM_Mode_Step, SFM_INSTR, NEAR_95_FS) ;
J
else
{
set_va (SFM_INSTR, -36.0 + 1.0 * (REAL)
(SEM_Mode _Step - NUM_PVG_SET STEPS+1}}

*/
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61
62
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b4
65
66
67
68
69
10
I
12
73
74
15
16
7
18
79
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void sfm_hi_res ()

{

if (SFM_Mode_Step == ()
{ /* Set initial grid vcltages
set_grid (1 , =25.0)
set_grid (2 , +25.0)
set_grid (3 , -19.0)
) 1

set_va  (SFM_INSTR, -36.0
}

if (SFM_Mode_Step < NUM_PVG_SET_STEPS)

{ /* Set preamp & vernier gain near £S5
set_mode_pvg (SFM_Mode Step, SFM_INSTR, NEAR _95_FS)

J

else

{
set_va (SFM_INSTR, -36.0 + 0.25 * (ReAL

(SFM Moce Step - NUM_PVG_SET_STEPSt1) ) 7

*/

*/
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void sfm_gt_1 ()

{

WORD sweep_step ;
WORD sweep_num ;

sweep_step = SFM_Mode Step % 45 ;
sweep_num - = SFM_Mode_Step / 45 ;

1f (sweep_step == 0)

{ /* Set initial grid voltages */
set_grid (1 , =35.0 + 5.0 * (REAL) sweep_rum) ;
set_grid (2 , +25.0)
set_grid (3 , -15.0)
set_va  (SFM_INSTR, -36.0} ;
}

if (sweep_step < NUM_PVG_SET_STEPS
{ /* Set preamp & vernier gain near FS Ji
set_mode_pvg (sweep_step, SFM_INSTR, NEAR_35 7S}
}
else
{
set_va  (SFM_INSTR, -36.0 - 2.0 * (REAL;
(sweep_step - NUM_2YG_SET STEPS+1) }

4



109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137

- modes?Z -

void sfm_gt_2 {)

{

WORD sweep_step ;
WORD sweep_num ;

sweep_step = SFM_Mode_Step % 45 ;

sweep_num = SFM_Mode Step / 45 ;

if (sweep_step == ()

{ /* Set initial grid voltages
set_grid (1 , ~25.0) ;
set_grid (2 . 15.0 + 5.0 * (REAL) sweep_num) ;
set_grid {3 , -15.0)

set_va  (SFM_INSTR, -36.0) ;
}

if (sweep_step < NUM_PVG_SET_STEPS

{ /* Set preamp & vernier gain near FS
set_mode_pvg (sweep_step, SFM_INSTR, NEAR_35_FS) ;

}

else

(
set_va  (SFM_INSTR, -36.0 + 2.0 * (REAL)

Page

*/

*/

1
{sweep_step - NUM_PVC_SET_STEPS:1) )
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160
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void sfm_gt_3 ()

{

WORD sweep_step ¢
WORD sweep_num ;

sweep_step
sweep_num

SFM_Mode_Step % 45 ;
SFM_Mode_Step / 45 ;

if (sweep_step == 0)

{ /* Set initial qrid voltages "/
set_grid (1 , =25.0)
set_qgrid (2 , +25.0)
set_grid (3 . =25.0 + 5.0 % (REAL) sweep_num} ;

set_va  (SEM_INSTR, -36.0) ;
}

if (sweep_step < NUM_PVG_SET_STEPS

{ /* Set preamp & vernier gain near S *f
set_mode_pvg {sweep_step, SFM_INSTR, NEAR_95_FS) ;

}

else

{
set_va  (SFM_INSTR, -36.0 + 2.0 * (REAL
: (sweep_step - NUM_PVG_SET_STERS+1) 1/

6
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170
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172
173
174
175
176
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178
179
180
181
182
183
184
185
186
187
188
189
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void sfm_irpa ()

{

if (SFM_Mode_Step == Q)

{ /* Set initial grid voitages
set_grid {1 , 10,00
set_grid (2 . =5.0)
set_grid (3 . 0.0)
set_va  (SFM_INSTR, 0.0)

}

if (SFM_Mode_Step < NUM_PVG_SET_STEPS)

{ /* Set preamp & vernier gain near FS
set_mode_pvg (SFM_Mode_Step, SFM_INSTR, NEAR_35_FS) ;

}

else

{

AL)

i

set_grid {2, -5.0 + 0.2 * (RE
(S

Page

x

M Mcge_Step - NoM PG _SET_STERS+ 1) )

/

*/
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193
194
195
196
197
198
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201
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203
204
205
206
207
208
209
210
211
212

- modes? - Page

void sfm_erpa ()

if (SFM_Mode_Step == ()

{ /* Set initial grid voltages */
set_grid (1 , +10.0)
set_grid (2 ;o =9.0)
set_grid (3 . 0.0)
set_va  {SFM_INSTR, ¢.0)

}

if (SFM_Mode_Step < NUM_PVG_SET_STEPS)
{ /* Set preamp & vernier gain near fS */
set_mode_pvg (SFM_Mode_Step, SFM_INSTR, NEAR_95_FS)
}
else
{
set_grid (2, -5.0 - 0.2 * (REAL)
(SFM_Mode _Step - NUM_PVG_SET_STEPSHL) )

8
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224
225
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228
229
230
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void sfm_clean {)

if (SFM_Mode_Step == 0)

{ /= Ser initial grid voltages
set_grid (1 , +90.0)
set_grid (2 , +30.0) ;
set_grid (3 , +15.0)
set_va  (SFM_INSTR, 0.0} ;
}

/* Perform switching to clean probe
if (SFM_Mode_Step <= 2
clean_prb (SFM_INSTR, SPM_Mode_Step) ;
/* perform switching to do measurements
{f (SFM_Mode_Step >= CLEANING_TIME+2)
uncln_prb (SFM_INSTR, SFM_Mode _Step - (CLEANING TiME+2))

*/

*/
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233
234
235
236
231
238
239
240
241
242
243
244
245
246
7
248
249
250
251
252
253
254
255
256
251
258
259
260
261
262
263
264
265
266
267
268
269
270
2N
212
273
274
275
276
21
2718
219
280
281

- modes? -

void alp 5pt 0

{

REAL i3_real, i4_real ;

if (ALP_Mode_Step == 0)
{
set_va_dac (ALP_INSTR, vi_conv) ;

}

olse if (ALP_Mode Step <= 14)

{ /* Set preamp & vernier gain to have

/+  A/D input to be near -3.3V

set_mode_pvg (ALP_Mode_Step, ALP_INSTR, NEAR_5PT_VAL) ;

}

else if (ALP_Mode_Step == 15)

{
set_mode_pvg (ALP_Mode_Step, ALP_INSTR, NEAR_SPT_VAL) ;
i1_conv = new_ALP_AD_val ;

i1_real = {REAL) new ALP_AD val ~ 1,0048828125 - 10,0 5
vl _conv = ALP_VA_Val :

13 _real = =0.471517765 * il _real ;

i3_conv = (WORD) ((i3_real + 10.0) * 204.8)

veonverge (0, ALP_INSTR, i3_conv) ;
)
else if ((ALP Mode_Step >= 16) && (AL Mode_Step <= 30))
{

yconverge (ALP Mode_Step - 15, ALP_INSTR, i3_conv) ;

}

olse if (ALP Mode Step == 31)

{
vconverge (16, ALP_INSTR, 13 _conv)
v3_conv = ALP_VA Val ;

14 real = -3.0 * il _real ;
i4_conv = (WORD) ((i4_real + 10.0) * 204.8)
yconverge (0, ALP_INSTR, i4_conv) ;
}
else if ((ALP Mode Step >= 32} && (ALP Mode Step <=46}
{ .
vyconverge (ALP Mode_step - 31, ALP_INSTR, 14 cenv) )
}
else if (ALP Mode_Step == 47)
{
yconverge (16, ALP INSTR, i4_conv} ;
v4_conv = ALP VA Val ;

KTe = v4_conv - vi_conv ;

Page
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284
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299
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v2_conv = vl_conv + 2 * kTe ;
set_va_dac (ALP_INSTR, y2_conv)

}
else if (ALP Mode Step == 48)
{

1t

i2_conv = new_ALP_AD_val ;

v5_conv = vd_conv + 7 * {v4_conv - v3_conv) ;

if {v5_conv > ALP_VA_QOFFSET + 5 * ALP_VA_GAIN)
y5_conv = ALP_VA_OFFSET + 5 * ALP_VA_GAIN ;

set_va_dac (ALP_INSTR, v5_conv)

)
else if (ALP Mode Step == 49)
{

i

i5_conv new_ALP_AD val ;

vl_conv = ALP_VA OFFSET - 9 * kTe ;

if (vl_conv < ALP_VA_QOFFSET - 9 * ALP_VA_GAIN)
yl_conv = ALP_VA_OFFSET - 5 * ALP _VA_GAIN ;

11
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304
305
306
307
308
309
310
1
312
313
314
315
316
i
318
319
320
321
322
323

- modes2 -

void alp_std ()

if (ALP Mode_Step == 0)

{
}

%tja(MEJNHR,SJ);

if (ALP_Mode_Step < NUM_PVG_SET_STEPS)
/* Set preamp & vernier gain near FS

{
}

set_mode_pvg (ALP_Mode_Step, ALP_INSTR,

else

{

set_va (ALP_INSTR, 5.0 - 0.2 * (REAL)
(ALP Mcde St

Page

NEAR_95_FS)

ep - NUM PVG SET grensil) ) g

*/
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326
321
328
329
330
331
332
333
334
335
336
EKY)
338
339
340
341
342
343
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void alp_hi_res ()
i{f (ALP Mode_Step == 0)

set_va (ALP_INSTR, 1.7} i
J

if (ALP_Mode_Step < NUM_PVG_SET_STEPS)

{ /* Set p
set_mode_pvg (ALP_Mode_Step, ALP_INST

}

else

set_va (ALP_INSTR, 1.7 - 0.04 * (REAL
(ALP _Mode _

reamp & vernier gain near FS
R, NEAR_95_FS) ;

)
Step - NUM_PVG_SET _STEPS) ) i

Page

*

13



344
345
346
347
348
349
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351
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354
355
356
357
358
359
360
361
362
363

- modes? -

void alp_m_res {)

if (ALP_Mode_Step == 0)

set_va (ALP_INSTR, ALP_VA_GAIN * (REAL) kTe * 2.0)
}

i1 f (ALP_Mode_Step < NUM_PVG_SET_STEPS)
{ . /* Set preamp & vernier gain near 3
set_mode_pvg {ALP_Mode_Step, ALP _INSTR, NEAR_95_FS)

}

else

{

set_va_dac (ALP_INSTR, ALP_VA_OFFSB’I‘ + kTe - (kTe / 8) *
(ALP_Mode_Step - NUM#PVG_SET_STEPS) )

page 14
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228
229
230
231
232
233
234
235
236
231
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
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268
269
210
2N
272
213
274
275
276

0000
0001
0002
0003
0004
0005

0000
0001

0003

SEM/ALP Flight Code

Xmt_Active:
Xmt_Full:
Xmt _Empty:
Rev_Full:
Rev_Empty:
CR_Detected:

Timerl_Int:
Jiffy_Override:

Accel:

80C196KB version

Page 8

*tttttttttttttttrrtxxtxxt:xxxttxxt:t*xtxttxtxx:txtxxx

*
*
x
*
x

EQUATES -

*ttttttttttttxtXXtxttttttttittktt*xtttttxxxxtltttttxt

equ
equ
equ
equ
equ
equ

equ
equ

equ

Ln e o o DT

[

’

.
'

Serial flag

Bit

0

Bit i

; 8it
; Bit
; Bit
; Bit
; 3it
; Bit

Flags

o s
F=- v (D

R v et et

X

o oo oW OB O
e bee e b

—-

i
’
.
‘
!
'

e
et T T

; Flags Z Reg

; Bit

; Bl .

¢ Bit
: Bit
; Bit
; Bit
; Bit
; Bit

10_PORT2 pi
; Blo i
; Bit L

; Bit

: Bit

»
<o wm

2
3
4
b
6
1

N LI B e B

)

1

!

a
v

2
3

—) ON W B L DN
"

Register bit locations
= Xmt Active

= Xat Full

= Xmt Smpty

= Rev Full

= Rev Empty

CR Detected

"

ter assignment
- Timer 1 lnterrupt Occured
- Software Enaoie of Jiffy Timer

"

noon

t

ister assignment

assigrments {input 2OCl
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218
219
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296

0004

000D
000A
0008
007F
0007
000C
0009
0008
0020

0000
00FF

SFM/ALP Flight Code

T_Fullt

Cr:
Lf:
Bs:
Del:
Bel:
FFe
Ht:
vt
Sp:

portl_init:
port2_init:

80C196KB version “age

equ

equ
equ
equ
equ
equ
equ
equ
equ
equ

equ
equ

W W (9 S

e A
ot

=2 AN
|

characters
s Carriage Return
: Line Feed

; Back Space

: Delete

; Bell

; Form Feed

» Horizontal Tab
¢ Vertical Tab

; Space

. e

500n ; Ne Instrumen
aFER ;AL fnputs

L Seiected

IRE Y]
tlen
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seM/ALP Flight Code

80C196KB version
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300
301
302
303
304
305
306
307
308
309
310
31
312
13
314
315
316
7
318
319
320
321
322
323
324
325
326
327
328

2100
4000

000
DFEF

4000
€000

F000
F000
F000
F400
F800
800
FC00
£FC00

SFM/ALP Flight Code

~e we we we ~e

loader:
Loader_CS:

JRAM_start:
7RAM_stop:

EEPROM_start
EEPROM_stop

Grid_Volt WR:
Timer WR:
Probe_Cln_WR:
EMeter_RD:
VAGen_WR:
EMeter WR:
Telem_WR:
Telem:

80C196KB version
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**xt*ttxtxxxxxxxxtttxx(t:kxxtx:ttxxtxtttuxtxtxxxxxxxx

*

*

*

*x

EXTERNAL

x
x

ADDRESSES *

*

*

!tf*t!*XIxXIXltXiX*lkXtt!ti*t!!*ﬁiittl!littt!tk*i*tt*

equ
equ

equ
equ

equ
equ

equ
equ
equ
equ
equ
equ
equ
equ

02100h

£cooCh
ODELin

04000h
0C000h

0F000h
0FOC0N
4reooh
074C0n

Loader Entry Point
Loader Checksum

Start address of ZRAM
Stop address of ZRAM

Star: address of EEPROM
Stop aadress of EEPROM

Gria Voitage DAC Write
progranmable Timer Write

. Cleaning Control Word Write

Zlectrometer A/D Read
A Generator DAC Write

+ flectrometer 2reamp & yernier Gain
. Write 1o teiemetry FIf0
. firize =0 zetemetry fIFO



330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349

0000

0000
0800

SEM/ALP Flight Code

e me e me ws Se Se e

RSEG

DSB
Stack_Ptr:

80C196KB version Page 12

***ttttt*txtxttt*xttt!!l’x!tttxlttttttttttx\'xxxxttttx!

x

STACTK SECMENTS

P T .
* o w w0

ttttxttttxtxttxtxxtttxwtttttxxlxxtxtxtititttxttxttt*x

CSTACK(1)

2048 ; © program stack
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352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
in
n
33
3
379
376
n
378
319
380
381
382
183
384
385
386
387
388
389
390
391
392
393
394
395
3%
397
398
399

SFM/ALP Flight Code 80C196KB version Page 13

0000

0000

0002 0000
0004 0000
0006 0000
0008 0000
000a 0000
000C 0000
000E 0000
0010 0000

0012 0000

0014 0000
0016 0000
0018 401F
001A 401F

001C 0000

001E
0022

0026
0076
0076
0152

0000

*t*titttxxxxtxxtxxxrxxxxxxtxxtttxxtlxxxtxxxtxxxxxxt*x

xttttx*tittttttixxxxxtxtttt:xttxtttxtxxtxt**ttxxtxt*t

.

i

. * Le
!

i * «
; * 12RO POWER RAM *
. * *
1

; * SECMENT -
. x x
i

.

i

; 7ero Power Ram Locations

RSEG  ZRAM
H Misc Data Storage, Gictal To All Program Modes
Rom_CS: DSB 2 ; ACE Cnecksum

ALP Mode_Ptr:  DCW 0000
SFM_Mode_Ptr:  DCHW 0000
Curr ALP_Mode: DCW {000
Curr_SFM Mode: DCW 0000
ALP Mode_Step: DCH 0c00
SFM_Mode_Step: DCH 2000

Clock_ZP: DCW 0600
DCH 0000
Status: DCHW 2000

SEM Vern_?G: DCW 0000
ALP Vern_PG: DCW 0000
SFM_VA_Val: DCW 8000
ALP_VA Val: DCW 8000

clean_word: DCW 0000

ALP mode_start time: DSB 4
SFM_mode_start_time: DSB 4

Rcv_Buffer: DSB 8Gd ¢ Zecieve oulfer
Rcv_End:

Xmt_Buffer: DSB 220d ¢ Transmit oculfer
¥mt _End:

RSEG Telem Buff



400
401
402
403
404

0000
0300
0600
0640

SFM/ALP Flight Code

ALP telem:
SFM_telem:
HSKP_telem:
IDLE_telem:

80C196KB version

DSB
DSB
DSB
DSB

T68d
T68d
64d
32d

2age
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406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
421
428
429
430
431
432
433
434
435
436
437
438
439
440
44}
442
443
444
445
446
447
443
449
450
451
452
453
454

SEM/ALP Flight Code

0000
0000 AL000818
0004 1114

0006 B15503
0009 B1AOLS

000C B1AllG

000F B18017

0012 FA

RSEG
Reset: ld
clrb
ldb
1db
1db
idb
di

80C196K8 version
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ttttttttttrttrxttttt*xtxxttxtxrtx:txttxtxxtxttrx:xtxt

. .

RESE

¢cdt

m
1

SEGMEN
&
ENTRY PO

*
m x

*

- % % =

INT

k*ix**!tk*i*t*it!*X*XXkti*t*i**!tttt!ii*x*ti!t*t*kti!

Code Reset Entry P

ROM(2)
Sp, §Stack_Ptr

WSR

HSI_MODE, $01010101

0C0, $10100C000

[oct, $10100001b

10c2, #10000000b

oint

1
8¢]

; set stack poin
; stack meve
¢ *xr B0c196 reg
: 80cl96 Window

ter to top of RAM.
s down,

ister ***

Select Register.

. 311 55T responas to rising edges

; 4ST.O

¢ T2 rst on /WR
; HSILL
s T2 ext
: 4S1.2
¢ T2 st
451.3
s T2Cik
5 PWM

. TyF Tk
HEES (U

rst

¢« 7ooyrfio int
¢ T2 ovrilo int
; 450.4

: TXD

+ H3C.O

; AST intercupt

¢ otxx 30ci%6 reg
; Clear TAM

; Cam

;72 ait int

; AD prescaie

¢ AD sample/holid=

s Slow PHM
; T2 U/D ena
; Tasy T2 ena

nrarr

; disablie -

= disabled
= disabled
= disabled
disabled
= disabled
= HSILO

= disabied
= HSI.1

= enabled
= sxtint pin
= disabled
= Gisabled
= disabied
= enabled
- disabled
= Fifg Full
isters ***
- ves

= No

= No

= Norma!
“nabled
= No

= No

= No

"

uUpLs
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456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
47

SFM/ALP Flight Code

0013 1108
0015 1113
0017 1109
0019 1112
0018 1131
001D 1132
001F B1OOOF
0022 BIFF10

0025 EFFFFE
0028 EFFFFE

0028 FB
002C 111A
002E EFFFFE

Rst_10:

clrb
clrb
clrb
clrb
clrb
clrb
1db

1db

lcall
call

el
clrb
call

80C196KB version

INT_MASK

INT_MASK1

INT_PEND

INT_PEND1L

Flags

Flags?

10 PORTL, #Portl init
10 _PORT2, #Port2_init

7SEG_INIT_LGO
Init_Serial

Al
Init_Timerl

Page 16

mask all interrupts

xxx @00196C register ***
clear any pending interrupts
rxx 30ci96 register ***

o

clear Genera! Purpcse flag register

1

2

I

101

T e

?or
2or

T

ni
LA

I's

+ initialize 'C’' code

initialize serial port
enable interrupts

initialize 20mS clock



473
474
475
476
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478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501

SFM/ALP Flight Code 80C1968B version 2age 17

0031
0031 EFFFFE
0034 27FB

-tt*******i’tt**t***tt*t*t*xxxt*tttt*txtxttiixixttttt:xtrxtxtxrrtttxtxxrtxxxttxrw
!

(34 *
i

(R x
'

rooog

i MAIN PROGRAM -
% *
'

% x
'
.t**ttt***ttttt*t**x*tx*x*txttt*ttttttxtttxttx*wtktttxtxtt:t:ttxxtt*txtxtttt*xxt
!

s , . ; .
;* o 1nputs [ outputs i routines called i registers altered *
c*tt*t*ttttttttttxtttttxtttt:xxxxktxttttx:x:xttxv:trrxttxrttxxxtttﬁtxttxxxtxxxrt
'
~

i* none f - f Xmt _Char i Flags ¥
H | 1 Rev_Char x
;tt*t*tt*ttkt*ttt*tttxtxtxrxtttitttttxtw:x:ttx*txxtttttxtxtxtttxtxttxt*xx*xttxrr

This is the lowest level infinite loop. This routine
basically sits in a wait loop until a timer interrupt causes
reading of the CCD chip or a serial interrupt cceures.,

Upon receipt of a carriage return the 'C' code routine
'main’ is executed to handle the user interface. The stack pointer
is switched to the external RAM 'C’ code siack and reading of the
CCD chip is disabled,

Returning from the 'C’ code returns the st
internal RAM and re-enables the reading of tne CCD

Main_Program:
lcall main ;cail "' code
simp  Main_Program ; loop forever



503
504
509
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540

SFM/ALP Flight Code 80C196KB version Page 18

014C
01F2

0036 A318021A
003A C81C
003C AlF2011C
0040 051C
0042 DIFC

0044 051A
0046 D7F4

0048 cc1c
004A FO

*

*

x

* o A
<
o]
-
o=
<
,.

*
-tt*f********t***t**t*t*ttttirt*t*tx*tt*ti*ttt*t!txtk*tr*tt*tt****tt**k*t****tt*

:* inputs [ outputs | routines called | registers altered *

-t*t***i***t*tttitt*tt*ttttkt**t*tttttx*ttttt*t*ttttttti!*t*tktt**t**tk*****t**t

Hd Ax | none | none | Ax *

-1*1?****it**i*t***t**t***x*ﬁ**ttt!kfttttxttttiitxttttttttiitt*i‘t*t!*tt**t*titx
!

The number of milliseconds to delay is passed in Ax. Delay
Ls accomplished with a wait ioop.

delay() can be called from 'C’ code which passes an integer
delay period in milliseconds.

.
’
.
’
.
!
.
’
.
!

Delay_Const_%6 equ 332 ; 1 mSec constant 8096
Delay_Const_196 equ 498 ; 1 mSec constant 80cl96
delay: 1d Ax, 2 (8P| ; read 'C' passed delay period
Delay: push  Bx 7 save 3x & Cx register
D 30: Id Bx, #Delay_Const_196 ; ?gqm in 1 mSec delay constant
D_40: dec Bx

jne D_40

dec Ax

jne D_30

pop Bx

ret



542
543
544
545
546
547
548
549
550
551
552
553
554
535
356
557
558
559
560
561
562
563
564
565

SFM/ALP

0048

004B 3031FD
004E 71FE3L
0051 FO

Flight Code 80C196KB version Page 19

;t*tt*tt*tt**ttttttttt*tttrtxtxxxt*xtx*x*tttt:x:xtttttrtxttt*txxxtxxtxttttrttt:t

P x
it .
¥ SLEE?® *
Hd "
ok *

.t*t**tt*t***ttttttttttttx*xttttxtx*ttttxrtttxtxtxtt:txxx:xxttxtt*ttwxtttttttttx
I

;* inputs | outputs | routines called | registers altered *
;t*******t***t**t***ttttittttxt**ttt*tt!twtttxtt*ttttttt*ttttttt*tttx**txtt*t*tt
i*  Flags | 1 ! *
'k ! *
[ | | !

;tttttttt*k***tt*tt*tt*ttt*tt*tt*txlttttxtttttitwtttttttttt**tt*t***t!xtttktxttt

; This routine waits until a Timerl interrupt is gemerated. In the
; case of the 80C196 processor the CPU will be put into a low power
sleep mode.

~e

sleep:
; ldlpd 41 ; 80C136 sieep instruction
jbc Flags,Timerl_Int,sieep ; wait for Timer interrupt
andb  Flags, #11111110b ; clear Timerl Int flag
ret



567
568
569
570
SE)!
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608

SFM/ALP Flight Code

0052

0052 A318021A
0056 91081A
0059 B01A02

005C €81C
005E 011C
0060 0000
0062 0000
0064 0000
0066 0000
0068 0000

006A B0021A
(006D 3B1AFA
0070 B0031C
0073 09021€C
0076 18061A
0079 901ALC
007C a01C1C
007F CC1C
0081 FO

0082

Errors: None
Bytes: 158
CRC: 70D0

80C196KB version
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.ttttttt*ttttt*t*ktttt***ttnttx**tti«twttx:xtxtxxtttnnxxnixnxwxxnttn*txn—

READ

x

x

AT .

X

*

-ttt*t****t*t*ttt*tttttttxtt**kttkttttkt*ttx*ttt*tt*txxttttttxt*txttttttxttixttt

!
!
skkkx

.
’
.
'

nputs

N3

read_AD:

RA_10:

1d
orb
ldb

push
clr

skip
skip
skip
skip
skip

1db
jbs
1db
shl
shrb
orb
d
pop
ret

END
HitHHH

§ sfmalp #
HEHHH

| outputs

| RO
|

| routines called | registers altered *

t*ttti**ittttttttxt**ttt**ttttttttttttttttttttx*tttt*tttt*t*tttt*tttttttttk

l
1

] *

; *

-ti’*****ttt!*itiitttltXttitttitttttt\‘ttttitXxttttkttititt!tiili*i**tt**titt*tttt

This routine recieves a channel number then performs an
A/D conversion and returns the results.

Ax, 2{SP|
Al, $00001000p
AD_COMMAND, Al

Bx
Bx
0

Y I = W }

Al, AD_RESULT_LO
Al, 3, RA_10

Bl, AD_RESULT_HI
Bx, §2

AL, §6

81, AL

RO, Bx

Bx

get channel number off stack
set go flag to start A/D
send A/D command

save Bx

clear result register

short delay for conversion
o begin

read A/D result register

s Wait for conversion complete

read nigh byte of A/D conversion
shift 3x up tWo bits
nift AL aown § oits
cmbine
l

ace resuir into RD

©» O W



SFM/ALP Flight Code

Symbol

CSTACK 0800

ROM 0082

Telem_Buff
0660

IRAM 0152

2SEG_INIT_L0O
0000
Asc_Hex 0000

Init Serial
0000

Init_Timerl
0000

Rev_Char 0000
Rx_Int 0000

Send_Hex_Byte
0000

Send_Hex_Word
0000

Send_Msg 0000
Tx_int 0000
Wait CR 0000

Wait Tx_Inactive

80C196KB version Page

Symbol and Cross Reference Tab.e

Value Type Defline

SOO0R

SO3R

S02R

SO1R

X01

X0A

X07

X0D

X02

X05

X09

X08

X04

X06

X08

Refline

Segment Definitions

398

365

External Symbols

89 466

94 470
89

89

90

90
89
89

90

21



SFM/ALP Flight Code

0000
Xmt_Char 0000

main 0000

ALP Mode_Ptr

X0C
X03

X00

0002 ROLE
ALP_Mode_Step

000A ROLE
ALP_VA Val

001A ROLE
ALP _Vern_PG

0016 ROLE
ALP_mode_start_time

001E ROLE
ALP_telem

0000 ROZE
Ah 001B AE{4
Al 001a AEf
Ax 001A AE}
Bl 001C AE$
Bx 001C AEf
Ch 001F AE}
Cl 001E AE#
Clock 2P 0Q00E ROLE

Curr ALP Mode
0006

RO1E

90
89

85 499

Public Sympols

n 68
376 68
386 47
384 47
390 70
400 68
195 44
196 44

603
194 44
199 44
197 44

601
201 44
202 44
378 48
374 68

80C196KB version

469 587 588

527 535

600 603

529 531
604 605

586

532

538

590

501



SFM/ALP Flight Code

Curr_SEM Mode

0008
Cx 001E
Delay 0032
Dh 0021
D1 0020
Dx 0020
EEPROM_start

4000
EEPROM_stop

€000
EMeter RD

F400
EMeter WR

F800
Eh 0023
El 0022
Ex 0022
Fh 0025
Fl 0024
Flags 0031
Flags2 0032
Fx 0024
Grid_Volt_WR

F000
HSKP_telem

0600
IDLE_telem

0640

RO1E
AEd
RO3E
At}
At}

AE}

AE

AE

AE

AE

AE}
AR}
AEE
AE$
AR
AR
AE

AE

AE

RO2E

ROZE

375

200

529

204

205

203

315

316

321

323

207

208

206

210

211

224

225

209

318

402

403

69

44

59

44

44

44

53

53

62

62

45

45

45

45

45

46

46

45

62

72

7

80C196KB version

459 562 563

460
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SFM/ALP Flight Code

Loader CS
4000

Probe_Cln_WR
F000

Rev_Buffer
0026

Rcv_End 0076
Rom_CS 0000

SFM_Mode_Ptr
0004

SFM_Mode_Step
000C

SFM_VA_Val
0018

SFM_Vern_PG
0014

AE

AE

RO1E
ROLE

ROIE

RO1E

RO1E

RO1E

ROLE

SFM_mode_start_time

0022

SFM_telem
0300

Serial_Flags
0030

Status 0012
Telem FCo0
Telem WR FCO0
Timer WR F000
VAGen_WR F800

xmt_Buffer
0076

xmt_End 0152

RO1E

RO2E

AE}
RO1E
AE
AE
AE

AE

ROLE

ROLE

310

320

393
394

369

313

imn

385

383

391

401

223
381
325
324
319

322

395

396

33

63

67

67

53

69

69

47

70

69

46

46

63

63

62

62

67

67

80C196KB version

Page 2



SFM/ALP Flight Code

ZRAM_start
€000

IRAM_stop
DFFF

_Bh 001D

clean_word
001C

delay 0036
loader 2100
read AD 0052

sleep 0048

AD_COMMAND
0002

AD_RESULT_HI
0003

AD_RESULT_LO
0002

Accel 0003

BAUD_RATE
000E

Bel 0007
Bs 0008

CR_Detected
0005

Cr 000D

D_30 003C

AE 312
AE 313
AR} 198
ROIE 388
RO3E 927
AE 309
ROE 584
RO3E 560

Local
Af 137
Af 136
At 139
A 276
Al 158
A 288
A 286
A 245
A 284
RO3 531

52

52

44

!

56

56

56

600

598

536

80C196KB version

562
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D_40 0040 RO3 532 533

Del 007F A 281
Delay_Const_196

01F2 A 523 531
Delay_Const_96

014C A 522
FF 000C A 289

HSI_MODE 0003 Al 139 427

HSI_STATUS
0006 A# 141

HSI_TIME 0004 Af 140

HSO_COMMAND
0006 Af 144

HSO_TIME 0004 A} 143
Ht 0009 A 290
INT_MASK 0008 Af 150 455

INT_MASKL
0013 Af 188 456

INT_PEND 0009 A 151 457

INT_PEND1
0012 A# 187 458

10C0 0015 Af 170 428
10CL 0016 Af n 436
10c2 0017 Af 191 444
1050 0015 A 167
10S1 0016 Af 163
1052 0017 Af 190

I0_PORTO 000E Af# 160



SFM/ALP Flight Code

RT1 000F
JRT2 0010
ASE 0017
y_Clock
002E

y_Override
0001

000A

1_Program
0031

_CONTROL
0017

1_init
0000
JOFF
001C
001D
001E
001F
0020
0021
0022
0023
001A
0018

_10 006A

A}
At

a$

A$

RO3

Al

A}
At
]
Al
Al
a$
Af
At
A
A

RO3

161
162

115

221

252

285

4%

173

294

295
120
121
122
123
124
125
126
127
117
118

598

461
462

117

125

500

461

462

604

599

80CL196KB version

118
126

120
121

121

122

123

Page 27

124



SFM/ALP Flight Code

Rev_Empty
0004

Rev_Full 0003

Rev_In_Ptr
0026
Rev_Qut _Ptr
0028
Reset 0000
Rst_10 0025
SBUF 0007
SBUF_RX 0007

SBUF_TX 0007
Se 0018
SP_CON 0011
SP_STAT 0011

STACKPOINTER
0018

Sp 0020

Stack _Ptr
0800

TIMERL  000A

TIMERZ  000C

T_Full 0004

Timer!_Int
0000

vt 0008

WATCHDOG 000A

Af

Af
R03
RO3
Af
A}
Af
At
Ab

Al

At

R00
Ad

A}

A

244

243

216

211
423
465
146
147
148
132
165

164

133

292

348
155
156

2M

251
291

153

423

423

562

80C196KB version

521 586
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HSR 0014

Kmt_Active
0000

Xmt_Empty
0002

Xmt_Full 0001

Xmt_In_Ptr
002a

Xmt_Out _Ptr
002¢C

ZERO 0000

banking 0000

A

Af

Af
LY

A

189

240

242

241

218

219
213

181

425

80C196KB version
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Page 1

f55!fti#!ft#lfii###l##lfi’i#i##ilﬁl!#ll###l##i##5558##98#3#SS#iiiﬁitﬁiff#SSESSS#

§ : i

§ Archimedes 8096/196 Assembler V1.935/MD2 13/Jul/92 04:03:47 #

} §

§ Source = 1isr.asm §

§ List = isr.lst {

§ Object = isr.obj §

f Options = s §

} §

H (c) Copyright Archimedes Software Inc. 1988 §

#l#ii#lf##t#!if####ilfif!##lf!#i##t!#tft##li#!#####i#ﬁ##i##i#t##i##it#f#f&##t#lt
1 ;t‘li**ttittt**ttit*tt*tttktt*ixttxtttkttt*tttttttttttX‘k*tit*itttt***ttxt*ttt
2 Hd *
3 A SOLAR FLUX MONITOR *
4 ¥ *
5 H ADVANCED LANGMUIR PROBE *
6 :* *
1 1 SeM/ALY? *
8 ¥ *
9 ¥ *
10 o Interrupt Service Rcutines v
11 Hd x
12 ’-tt*tt*ttt*ﬂrtt*x*k:xtxttttttttxxttxx\nxxxxxx:xxxxxxxtxwxxtxxttttttttxxtx*tt
13
14
15 0000 Name ISR
16 0000 Rseg ISR
17
18
19 : Assembler Directives
21 0000 LSTCOD +
24 0000 LSTWID -
25 0000 LSTPAG +
26 0000 LSTXRF
27 0000 PAGSIZ 52
28
29

(%)
<



32
33
34

- SFM/ALP Interrupt Service Routines

Page

2



36
37
38
39
40
41
42
43
44

SFM/ALP

Interrupt Service Routines Page 3

e Se Ne e e wn w.

t*ttﬂrtttttt:x:txxrrttttttttttt*ttxtxx*ttxtttxrtttttt

x t
* x
* PUBLICS .
* *
* *

****t*tttttt*tt**tl'tttittt*tttt*itt*tt*ttt*ttt*t***t*



46
47
48
49
30
51
32
33
54
55
36
57
38 0000
59 0000
60
61
62
63 0000
64

SFM/ALP Interrupt Service Routines Page 4

-~

e wma =
L A
=2
><
—3
(35}
=
=
T
—

w"

* o o

.
!

: Serial Externals

Extern Rev_Char, xmt_Char, Send Msgq, Rx_Int, Tx_int, Init_Serial
Extern Send_Hex_Word, Send_Hex_Byte, ASC_Hex, Wait_CR, Walt_Tx_Inactive

; Timer Externals

Extern Timerl, Timer?



001a

0014
0018

001¢
001p
001
001F
0020
0021
0022
0023

0018
0018

0002
0003
0002

0003
0004
0006

0004
0006

SFM/ALP Interrupt Service Rout ines Page 5

* *
¥ REGI s SERoDgr o NIiTroy S *
* *

.
?
.
14
.
’
.
’
.
’
?

$REG8096.INC 7 INCLUDE Frpg FOR 8096 REGISTERS
! ~ REG8096, INe -

; Include fi]e containing gp9¢ register definitiong

; 8096 ¢ Compiler Working registers
IR_BASE DEFINE 0ay i/ Register base adgress

R8 DEFINE (IR_BASE)
R9 DEFINE {IR_BASE+1)

RO DEFINE (IR_BASE+2)
Rl DEFINE (IR_BASE+3)
R2 DEFINE (IR_BASE+4)
R3 DEFINE (IR_BASE+S)
R4 DEFINE (IR_BASE+¢)
RS DEFINE (IR_BASE+7)
R6 DEFINE (IR_BASE*B)
R7 DEFINE (IR‘BASEf%

.
’

; Special Funct ion Registers

Sp DEFINE 18y
STACKPOINTER DEFINE 184

AD<RESULT_LO DEFINE oy
AD_RESULT‘HI DEFINE (34
AD_COMMAND DEFINE 02y

HSI_Mopg DEFINE g3y
HSI_TIME DEFINE (qy
HSI_STATUS DEFINE gy

HSO_TIME DEFINE (qy
H50_Commanp DEFINE gy



115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163

0007
0007
0007

0008
0009

000a

000A
000c

000E
000
000F
0010

0011
0011

0015
0016

0015
0016

0017

0000

0012
0013
0014
0017
0017

001a

SFM/ALP Interrupt Service Routines

SBUF DEFINE (74
" SBUF_RX DEFINE Q74
SBUF_TX DEFINE 074
INT_MASK DEFINE 08y
INT_PEND DEFINE Q94
WATCHDOG DEFINE 0aH
TIMER] DEFINE 0ay
TIMER? DEFINE QcH
BAUD_RATE DEFINE 0gy
I0_PORTO DEFINE Qfy
I0_PORT! DEFINE QFH
I0_PORT? DEFINE 10H
SP_STAT DEFINE 114
SP_CON DEFINE 114
1050 DEFINE 15y
10s1 DEFINE 16H
10C0 DEFINE gy
I0C1 DEFINE 16H
PWM_CONTROL DEFINE 17y
SDEF8096. INC
H ~ DEF8096.INC -
; Include file for get
banking DEFINE 0
SSFMALP. INC
INT_PENDI DEFINE -
INT_MASKI DEFINE
WSR DEFINE
10S2 DEFTNE
10C2 DEFINE
Ax DEFINE

Page ¢

ting a nonbanked modei

; 80C196 Special Function Registers
12h
13h
14h
17h
17h

i Registers 1o pe useq in assemdply routines
:4n



164
165
166
167
168
169
170
171
112
173
174
175
176
1
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195

0018
001a
001¢C
001D
001¢C
001
001F
001E
0020
0021
0020
0022
0023
0022
0024
0025
0024

0000

0026
0028
0023
002c

0028
0030

0031
0032

SFM/ALP Interrupt Seryice Routines

Ah
Al
Bx
_Bh
Bl
Cx
Ch
Cl
Dx
Dh
D1
Ex
Eh
El
Fx
Fh
Fl

ZERO

Rev_In_ptr
Rcv_Out_Ptr
Xmt_In ptr
Xmt_Out_pty

Jiffy Clock
Serial_Flags

Flags
Flags2

DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE

DEFINE

DEFINE
DEFINE
DEFINE
DEFINE

DEFINE
DEFINE

DEFINE
DEFINE

Page 7

18h
14h
1Ch
12k
1Ch
1Eh
1Fh
1EN
20h
21h
20h
22h
23h
22h
24h
25h
24h

00h ; 7o be used in comparisons

i Serial port, Jiffly Clock, and Flags
26h
28h
2Ah
2Ch

2Eh
30h

3ih
32h



197
198 ; ***ttttttttx*txtr*xktttlt!!t*tttt*tlttt*tt*tt***t**tt
199 ; * *
200 ; * *
201 H ¥ EQuarg S *
202 ; * *
203 ; ¥

204 ; *f**tttt*trrt?tt!litttl'ttttl’f*tﬁttttt!tttrt!tttl’ttX*
205

206

207

208 i Seria) Flag Register bit locatjong

209 0009 th_Active: equ 0 7 Bit g = Amt Act jve

210 9op; Xmt_Ful}, equ 1 /Bit ] = mt Fyj)

211 000 th_Empty: equ 2 F Bt 2 =y Empty

212 0003 Rev_Fuj, equ 3 7 BIt 3 = gy Ful]

213 0004 Rcv_Empty: equ 4 7 Bit 4 = pey Empty

214 0005 CR_Detected: equ 5 ; Bit 5 < (g Detectgq

215 ;Bit g -

216 FBit 7.

217

218

219 /o Flags ‘egister éssignment

220 00gg Timerl_Int: eqy 0 / Bit ¢ = Timer | Interrupt Occureg
221 000 Jiffy_Override: equ 1 / Bit ] - Software Enable of JLEEy Timer
222 A H

223 / Bit 3 -

22 / Bit 4 -

225 / Bit 5 -

226 . ; Bit § -

227 7 Bit 7 -

228

229

230 / Flags 7 Regiscer asSignment

23] / Bit g -

232 i Bit ) -

233 / Bit 2 -

234 ; Bit 3 -

235 i Bit ¢ -

236 / Bit 5 -

237 s Bit 6 -

238 ; Bit 7 -

239

240

24] 710 PoRT) oin éssicnment s {inpyr cort)

242 ;B8it Q=

243 /Bit ] =

244 / Bit ) =

245 0003 Acce]: equ 3 / Bit 3 -



246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265

0004

000D
000a
0008
007F
0007
000c
0009
0008
0020

0000
00FF

SFM/ALP Interrupt Service Routines

T Full:

Cr:
Lf:
Bs:
Del:
Bel:
FF:
Ht:
Vt:

Sp:

Portl init:
Port2_init:

equ

equ
equ
equ
equ
equ
equ
equ
equ
equ

Page 9

~ N oo
i n

¢ ASCII characters

13
10
08
Fh
07
12
9
11
32

equ
equ

; Carriage Returp
! Line Feed
i Back Space
; Delete

; Bell

; Form Feed

; Horizontal Tab
i Vertical Tab

; Space

000h  : o Instrument Selecteq
0FFh Al Inputs HIGH
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267



269
270
21
272
213
274
275
276
271
278
219
280
281
282
283
284
285
286

287
288
289
290
291
292

"SFM/ALP Interrupt Service Routines

0000
0000

0000
0002 5026472E
0006 496£6320

0004 0700
000C 0D00
000E 5C00

e ma we e ==

RSEG
Rom_Start:

CS:
Key:

Month:
Day:
Year:

Page 11

2222222322222 22222 3323332202222 220R02 8RRt at]

* ¥ X+ % % % # %

CHECKSUM,

RESET

ENTRY POINT

LOADER KEY

&

L T

222222222232 233 2382023222222 0022 R2RtRdd

LOAD_ISR(2)
dsb 2
dcb  'P&G.Inc '

dew
dcw
dew

Date 5
Date 4
Date 6

!

.
1

EEPROM Checksum \ Loader Generated
Loader Key

Software Version Date
Version date calculated by
by assembler



2%
2%
296
291
298
299
300
301
302
303
304
305
306
307
308
309
310
K8
2
3
314
315
316
317
318
319
320
KYAY
322
323
324
325
326
32
328
329
330
131
332
333
334
335
136
337
338
339
340
341
342

SFM/ALP Interru

0010
0010 E72A02
0020
0020 E72102
0030
0030 E71802
0040
0040 £78000
0050
0050 £70602
0060
0060 ETFDOL
0070
0070 £7F401
0080
0080 E7EBOL
0090
0090 E7E201

00A0

-tii*i*itttt*t****it

L
)
!
.
!
'

x

*
ok
X
!
%

-ti**ii*ﬁtttti

pt Service Routines

019

T_Overflow:

AD_Complete:

#SI Available:

1S0:

HSIL:

Trap_Vector:

OpCode:

HSI4:

T2cap:

org

org

org

01g

org

019

orq

org

01g

INTERRY pT

**i*i***t*t*ttt*ltttkttiklk

Rom_Start * 10h
1imp grror_Int_i
Rom_Start * 20h
1inp grror_Int_?
Rom_Start + 30h
19mp grror_Int3

Rom_Start * 40h

1jmp Soitware_Timer_{SR H

Rom_Start + 30h
1jmp grror _1nt S
Rom Start + 60h
1jmp grror_Int_6
Rom_Start * 70h
13mp grror_Int_]
Rom_Start * 80h
1imp grroc_foc 8
Rom_Start * 30h
1jmp grror_tnt 9

Rom_Start * 0A0h

i**k*litti*itttt!!tttiki*t

page 12

SUBROVT INES

kttkttttx:xxttx*txtttx*ttttttttxt

*
x
*
*

xtxtttti*iittkti*ﬂktt*ttti**tk*it!t*t*

; Timer overflow ISR

; A/D Conversion Complete ISR

¢ HSI Data

pvailable vector

4igh speed Qutput vector

. HSi.1 externa: inrerrupt vector

. Trap vector

; Unimplinented Opcoge vector

¢ Timer §2

g7 £IFC ently yecter

Capture vector



SFM/ALY Interrupt Service Routines

343 00A0 £70901
344
345 0080

346

347 0080 £70001
348

349 00C0

350

351 00C0 £1C701
352

353 0000

354

355 0000 E£7BE0L
356

351

t20overflow:
019

gxinc_Pins
org

HSI_Full:
org

NMI:

1imp rror_[NLA

Rom_Start * 080h

1jmp greoc_tnc 3

Rom_Start * 0coh

1jmp grror_int C

Rom_Start 0p0h

1jmp grror_Int D

page 13

: Timer §2 Querflow yector

. gxternal iarerrupt pin yector

; HSIL FIF0 Full Yector

; WML yectors



399
360
361
362
363
364
363
366
367
368
369
370
m
12
m
114
315
176
M
118
319
380
381
382
183
384
385
386
381
388
389
390
391
392
393
3%
395
39
397
398
199
400
401
402
403
404
405
406
407

SFM/ALE Interrupt service Routines page 4

0100
0100

0100 £4
0101 C81A
0103 AQCALA

0106 71E709
0109 C81C
0108 CBLE
010 €820
010F 916008
0112 8

0113 80161C

0116 31103

0119 EFFFFE

011C 301C03
011F EFFFFE

ati**f****ii***tiitittttitﬁifktit*if*it*kktttitt**i*i*ktttitt**tttti*ti**i*k**tt
1

;* x
ok x
1

e SOFT’NARE TIMER 1SR *

o X
!

(R4

x
x

+
-ti*t*ti***ﬁ*f*t*ttttttttititttitt*xtttti*ttktttttt*lttxlit*k*txtt**ttlttti*t*tk

!

;*  inputs | outputs | routines called | registers altered
ot***i*******fi***i*tttttttitt*tttit*t!ttittt*tkttiitiittx*ittxtttttttktﬁttt*ttt
i none | none | Timerl | INT_PEND x

-i*i**t****t*ititiitit‘lfﬁti*tiltf!tlfiﬂ1‘!IIXK(iltt‘ltliltiitt*ltttxltﬂx!i*!lii!tt
'

; This is the goftware timer interrupt sub routine. It

; determines Which software timet qenetated an interrupt and calls

; its interrupt nandler. It is possible for more than oné software

H timer to qenerahe an interrupt 3t the sane time.

; Timer 1 time is passed Lo rhe individual routines in A% while
: the HSO status is passed in 81, tach ~iper handling routine must

; pe written like an interrupt sud rouring, nO registers ghat may effect

other routines may be altered of corrupted.

Lastly, when @ software {nterrupt is qenerated, a #s0 {nterrupt
may also be qenerated. This routine will cancel ary pending HS0
; {nterrupt upon its exit.

-

org rom_Start * 1000

Soitware_Timer_ISR:

pusha « save 25, gisaole all inrerrupts
push b
1d Ax, TIMERL . read present iqe into AX. 2.5 timer

; grates have SO far elapsed.
andb INT _PEND, §11110111b ; eiiminate concurrent uso Lnterrupt

push Bx
push Cx
push Dx
orb INT MASK, §011000000 7 serial, timel {nreriupts
el + re-enable Lnrerrupts
1db g1, 1081 . read ugQ stalus reqisiel sLaras
flags are cieared ypon read.
jbe Bl, 1y 57110 + jump if Tiner? flag not set,
call Tiner2 . else miper? inverriet aecured.
71 10: jbc Bl, % s71_30 o tump iE nimerl €139 20U set,
call Timeri . else nimerl inrerrupt apecured.
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417

. other Tiper i

rerrupt routines pe processed

are placed here.

408
309 0122 §71_30¢
110 0122 cc20 pop DX
A CClE pop Cx
112 0126 ccic pop BX . restore pushed registers
11y 0128 CClA pop Ax
414 O1ZA 5 popa
415 0128 €0 ret
416



19
420
421
422
423
424
425
426
421
428
429
430
431
432
433
434
435
436
131
438
139
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462

SeM/ALE Interrupt service Routines page 10

0005
0006

0200
0200

0200 £2
0201 CB1A
0203 814008
0206 B

0207 BOLL1A
020 351A03
020D ETFFEE

0210 361303
0213 ETFFFE

0216 CClA
0218 3
0219 FO

c!**t*f*t*fii*tt**ttttti*ttttttxxti*t*!tkthtktttttttx:k*txtttttwtxklt*kx!tthxk
1

ok

'

ok x
]

it gERIA L 1SR *
¥ x
'

ok *
f

.ttit*ttk***tt*it*itttttttttt:txtxttt(txttttxttttititxxxtxxttklxxxttxtixxxxtxxx:
'

;% inputs | outputs | routines called | registers altered
;tti***t**iti’**iti*itititttk*tttkttttttiit*ttttittt‘kitttttttttttttttttx*t**ttttt
x gp_STAT | INT_MASK | Rx_Int | None *
H | | Tx_Int | x
d | | ! b
X \ \ \ *

'
;t*ttttit*itttt*ttixittititttxtxtttttttttittxttttxxtttttttxttttti*txxtttixtttttt

; serial Port interrupt nandler routine.

org Rom_Start * 2000

gerial ISR

pushf + push ooy, disable interrupts
push A%

1db INT_MASK, §010000000 i cp-enabie serial incerrupts
el

1db AL, sp STAT ; read geria; 20r0 gratds

joc AL, TL !

1jmp Tx_int

g1l joc Al, RL, 512

1jmp Rx_Int
§1.2:  POP Ax + unknCWh Lnrerrupt
popt
ret
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464

465 ;itit*i*i*ii**i**ittt*tt[titttl‘ltk'ttitti*xikikt*tti*tl*tt*tittitt*:ttttttI*tit
466 ; *
467 i* *
168 th cgaor INT y
469 i *
470 i '
q')l ;tt********ti**tttttt*txtttkixitt*ittttt*ixt**t*tttttttttkittkkt*tt**tt***ttittt
472 +* ipputs | outputs | routines called | registers altered *
4"’3 ;i*t**t*i**tki*tittittttti*itittttttttttti*i*tttttttittti*titt*tittt**t**titttii
474 ;* noné | none | none *
q’]s ;titi*i‘ki*tit*ttititt*ii*iittttttkltttititttt*tkttiii*tititiitiititxtt*iititﬁitt
476 ;

471 ; This is the un-inpl imented interrupt errof handling routine

478

479 021A grror_Int:

480

481 021A C8LC push  BX

487 021C CBIE push  CX

483 0218 820 push DX

184 0220 824 push X

485

186 0222 EFFFFE call  *mg Char ; Send detected interrupt number

487 0225 B1201A 1db al, ¥

488 0228 EFFFFE call ymt _Chat

489

490 0228 AL0CO01A \d ax, $12 . send wild interrupt nessage

491 022F EEFEFE call  Send Msg

492

193 0232 CC24 pop FX

494 0234 CC20 pop Dx

195 0236 CCLE pop  CX

196 0238 ccic pop B

497 023A CCA pop Ax

498 023C FO ret

499

500 023D C81A grror_Int 1t push A%

501 023F B1311A 1db al, 1

502 0242 27106
503

o4 0244 CB1A
505 0246 B1321A
506 0249 27CF
507

08 0248 CBLA
509 024D B1331A
510 0250 27C8

geror_Int 2t
geror_Int_3:

511
512 0252 C81A grror_Lnt_4:

sjmp grror_Int

push Ax

1db AL, ¥
sjmp grror_int
push Ax

1db AL, #%

simp grror_int

push Ax
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SFM/ALP

557
558
559 0300

frrors: None
Bytes:
CRC: p203

Interrupt Service Routines

END

$HELH
$ ISR 4
1121111

page 19



p Interrupt gervice Routines

SFM/AL

Sympol yalue Type pefline Refline
Seqment pefinitions
ISR 0000 SOOR 16

Asc_Hex 0000 X08 59

Init_Serial
0000 X05 58

58
98 456

Rev_Char 0000 %00

Rx_Int 0000 %03

send_Hex_Byte
0000 X07 59

Send_ﬂex_ﬂord
0000 X06 59

Send_Msg 0000 %02 58 491

Timer! 0000 X0B 63 406
Timer2 0000 X0C
58 453

Tx_int 0000 %04

Wait CR 0000 %09 59

Wait_ﬁx_lnactive
0000 XCA 59

¥mt_Char 0000 %01 58 186 488

page 20



SFM/ALR Interrupt

AD_COMMAND

0002 At
AD_Complete

0020 ROL
AD_RESULT HI

0003 Al
AD_RESULT 10

0002 A¥
Accel 0003 A
Ah 0018 A
Al 001A Al
AX 001A Al
BAUD_RATE

£ A}

Bel 0007 A
Bl g01c Ad
BS 0008 A
BX o0ic Ad
CR_Detected

0005 A
(o) 0000 ROL
Ch 001F Ad

public Symbols

tocal Symbols

31

105

104

245

164

165

163

121

251

168

255

166

214

285

170

451
513
541

389
500
528

399

193

152
511
545

380

504

532

402

02

Service Routines

405

481

187
525

447
512
540

496

301
529

458
516
544

505
533

490
520
548

Page

21
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Cl 001E A mn
cc oo A 253
Cx 0016 Al 169
Day pooc ROL 290
Del 007F A 256
Dh 0021 Al 173
Dl 0020 Al 174
DX 0020 A¥ 112
Eh 0023 A 176
£l 0022 A 11
Error _In

t

021a ROL 479
Brror_lnt_l
0230 ROL 500

grror_lnt_2
0244 ROL 504

grror_Lnt_3
0248 ROL 508

Brror_lnt_A
0252 ROL 512

grror_Int 5

0259 ROL 516

Error_lnt_ﬁ
0260 ROL 520

Error_&nt_]
0267 ROL 524

Error_lnt_S
026 ROL 528

Error_lnt_S

3%

395

502
930

307

31

315

323

321

ER)S

335

411

410

506
534

482

483

510
538

495

494

514
542

518 522
546 550

page 22
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0215 ROL
frror_Int_A
021¢ ROL
Error_lnt_ﬁ
0283 ROL
Error_lnt_c
A ROL
grror_Int D
0291 ROL
£x 0022 Ad
gxint_Pin
0 ROL
F¥ 000C A
Fh 0025 A¥
Fl 0024 Al
Flags 0031 A
flags2 0032 A¥
Fx 0024 Ad
HsIil 0050 ROL
Hs14 0080 ROL
#s1 Available
0030 ROL
HST _Full 00co ROL
HST _MODE 0003 Af
HSI_STATUS
0 Al
HST TIME 0004 Al
#S0 0040 ROL

532

536

540

544

548

175

347
258
179
180
193

1%

178 -

323

335

315

351

108

110

109

319

Service Routines

339

343

347

351

395

484 493

page 23
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SFM/ALR Interrupt service Routines

113

0006 Al

0_TIME 0004 Al 112

0009 A 299

{T_MASK 0008 Al 119 196 448

yT_MASKL
0013 A 157

NT_PEND 0009 Al 120 392

NT_PENDL
012 A 156

oco 0015 A 139

oc1 0016 A 140

102 0017 A 160

100 0015 Al 136

0016 Al 137 399

159

10

1082 0017 A

10_PORTO 000E A 129

10_PORTL 000F A 130

10_PORTZ 0010 At 13
TR_BASE 001A A 84 %0 9 i
9 9 96

Jiffy_Clock

0028 Al 190

Jiffy_Qverride
0001 A 221

Key 0002 ROL 286

Lf 000A A 254

Month 000A ROL 289

93
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NMI 00D0 RO 355
OpCode 0070 ROL 3

piM_CONTROL
001

7 A} 142
portl_init
A 263
port2_init
A 264
RO goic Al 89
Rl 0010 A %0
R2 001E Al 91
R3 001F Al 92
R4 0020 Al 93
RS 0021 Al 94
R6 0022 A¥ 95
R 0023 Al 96
R8 001A Al 86
R9 0018 A 81
RI 0006 A 440 495
Rev_EmpLy
0004 A 213
Rev_Full 0003 A 212
Rev_In_PLr
0026 At 185
Rey _Out _PLr

0028 Ad 186

Rom_Start
0000 ROL 283 305 309 w3 o 37 L 32

i
~>
L=
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SBUF 0007 Af
SBUF_RX 0007 Al
SBUF_TX 0007 Al
s1.1 0210 ROL
s1.2 0216 RO1
SP 0018 Af
sp_CoN 0011 af
sp STAT 0011 A
STACKPOINTER

0018 Af
7110 011C ROL
s71.30 0122 ROL
Serial_Flags

0030 A#
Serial_ISR

0200 ROL
Software_Timer ISR

0100 RO1
Sp 0020 A
Space 02FF ROL
T2cap 0090 ROL
T2overflow

00A0 ROL
1 0005 A
TIMERL  000A f
TIMER2 000C Ad

115

116

117

455

458

101

134

133

102
405

409

192

444

186

261

954

339

343
439
124

125

333 331 34l
442 552

452

455

451

402

405

319

452

390

345

349

353

page 26
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T Full 0004 A ' 246

T _Overflow
0010 ROL 307

Timerl_Int
0000 A 220

Trap_Vector
0060 RO1 321

vt 0008 A 260

WATCHDOG 000A Al 122

WSR 0014 Af 158
¥mt_Active
_ 0000 A 209
Xmt_Empty
2 A 211
¥mt_Full 0001 A 210
¥mt_In_Ptr
002a Al 187
fmt Out_Ptr
002c Al 188

Year 000E RO1 291
ZERO 0000 Al 182
_Bh 0010 Al 167

banking 0000 Af 150

Macro Definitions



SFMALP.ASM




Page 1

SHEHHBHHEHHHE BB i e

i i

} Archimedes 8096/196 Assembler V1.95/MD2 13/0ui/92 04:03:30 §

§ §

i Source = sfmalp.asm H

H List = sfmalp.lst §

i Object = sfmalp.obj i

i Options = s i

$ }

$ {c) Copyright Archimedes Software Inc. 1988 §

HIHHHEHHHHHHHHHBH B e
l ;********iti****titttt*tﬁtt*tl’!kkttttttttt*i’i**ttttxi’ttttttttttttttkt!tltt!t
2 HA *
3 it SOLAR FLUX MONITOR *
q ’-* *
5 ¥ ADVANCED LANGMUIR PROBE *
6 ;t *
7 o SFM/ALP *
8 ;t *
9 ;t *
10 P Assembly Lanquage Contre!l Program *
11 i *
12 ;¥ version 0.9 k
13 H *
14 l-ttt**i‘tt*ttt*tttttttx*ttttttt!tttxxtl!!xxxx!wxxrxxttltttttt*!tttttrttttxxxt
15 ,
16 ; Assembler Directives
18 0000 LSTCOD +
21 0000 LSTWID -
22 0000 LSTPAG +
23 0000 LSTXRF
24 0000 PAGSTZ 52
25
26

Do
-3



29
30
31

SFM/ALP Flight Code

80C196KB version



3
34
35
36
3
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
n
72
73

0000
0000
0000
0000
0000

0000
0000

0000

0000

0000
0000

0000
0000
0000
0000
0000
0000

SFM/ALP Flight Code

~s ma mo wa we we

-~

Public
Public
Public
Public
Public

Public
Public

Public

Public

Public
public

Public
Public
Public
Public
Public
Public

80C196KB version Page 3

1222232288222 23322222228 22228200200ttt Riasn ety

PUYBLICS

* o+ % ¥
* % % % ®

233 S SRR R SRR R RSS2SR 2SS R RSRtR RSttt el
. L
; Register Publics

Ax, Ah, Al, Bx, _Bh, Bl, Cx, Ch, Cl, Dx, Dh, DI
Ex, Eh, EL, Fx, Fh, Fl

Serial _Flags, Flags, Flags2, Status

SFM_Vern_PG, ALP_Vern PG, SFM_VA_Val, ALP_VA_Val
Clock_zp

; External Address Publics

IRAM_start, ZRAM_stop
EEPROM_start, EEPROM_stop, Loader_CS, Rom_CS

; C callable routines
loader, delay, sleep, read_AD

: ASM callable routines
Delay

; 10 Address Publics
Grid Volt WR, Timer_WR, VAGen WR, EMeter WR, EMeter RD
Telem, Telem_WR, Procbe Cla_WR

: Zero Power Ram Publics

Rcv Buffer, Xmt_Buffer, Rcv_Znd, Xmt Ena

ALP Mode Ptr, ALP Mode_ Step, Curr ALP Mode, ALP? zelem
SFM Mode Ptr, SFM_Mode_Step, Curr_SFM Mcae, SFM_telem
ALP mode_start_time, SFM_mode_start time

clean_word

HSKP_telem, IDLE_telem
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75

76 ; **t*t*t**ttxt**xxt:nxx-ixtxxn:xtt:xhrtnttnxtnxx
7 H * *
78 H * ¥
79 ; * EXTERNALS .
80 ; * *
81 H * *
82 ; *i***tt*i**tttkt*tt*kttttttitttt*ttttlttt*ttt*tt*ttt*
83

84 H

85 0000 Extern main, 2SEG_INIT_L0O

86

87 ; Serial Externals

88

89 0000 Extern Rev_Char, Xmt_Char, Send_Msg, Rx_Int, Tx_int, Init_Serial

90 0000 Extern Send_ex_Word, Send_Hex_Byte, Asc_Hex, Wait CR, Wait_Tx Inactive
91

92 ; Timer Externals

93

94 0000 Extern Init_Timerl

95
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97
98 H
99 ; ***i**i*t*!*t**tt**tl’tt*tit*ti!t*‘ttl*!xtﬂtt‘k*t*ttt*l
100 H * '
101 H X REGISTER DEFINITIONS *
102 ; * *
103 ; k*ttt*tt**t*ttttt!kt*tttkktt*t**ttttt*tt**tx**t*ttt*t
104
105
106 SREG8096. INC ¢ INCLUDE FILE FOR 8096 REGISTERS
107 ; - REG8096.INC - .
108 ;
109 H Include file containing 8096 register definitions
110 H
111
112 ;
113 ; 8096 C Compiler Working registers
114 ;
115 001A IR_BASE DEFINE O01AH i Register pase address
116
117 001A R8 DEFINE (IR_BASE)
118 0018 R9 DEFINE (IR_BASE+])
119
120 001C RO DEFINE (IR_BASE+2)
121 001D RL DEFINE (IR_BASE+3)
122 001E R2 DEFINE (IR_BASE+4)
123 001F R3 DEFINE (IR_BASE+S
124 0020 R4 DEFINE (IR_BASE+6)
125 0021 RS DEFINE (IR_BASE+7)
126 0022 R6 DEFINE (IR_BASE+8)
127 0023 R7 DEFINE {IR_BASE+Y
128
129 ;
130 ; Special Function Registers
131 ;
132 0018 SP DEFINE 18H
133 0018 STACKPOINTER DEFINE 184
134
135 0002 AD_RESULT_LO DEFINE 02H
136 0003 AD_RESULT _HI DEFINE 0O3H
137 0002 AD_COMMAND DEFINE 024
138
1390003 HSI_MODE DEFINE Q3K
140 0004 HSI_TIME DEFINE G4H
141 0006 HSI_STATUS DEFINE 06K
142
143 0004 HSO_TIME DEFINE 044
144 0006 HSO_COMMAND DEFINE C6H

145



146
147
148
149
150
151
152
153
154
155
156
157
158
139
160
161
162
163
164
165
166
167
168
169
170
1
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

192 -

193
194

0007
0007
0007

0008
0009

000a

000A
000c

000E
000e
000F
0010

0011
0011

0015
0016

0015
0016

0017

0000

012
0013
0014
0017
0017

001

SFM/ALP Flight Code

80C196XB version Page 6

SBUF DEFINE O7H
SBUF_RX DEFINE 07H
SBUF_TX DEFINE O7H
INT_MASK DEFINE 08K
INT_PEND DEFINE (Q9H
WATCHDOG DEFINE 0AH
TIMERL DEFINE OAH
TIMER2 DEFINE OCH
BAUD_RATE DEFINE OEH
I0_PORTO DEFINE QEH
I0_PORT1 DEFINE OFH
I0_PORT2 DEFINE 10K
SP_STAT DEFINE 11H
Sp_CON DEFINE 11H
1050 DEFINE 15H
1081 DEFINE 16H
10C0 DEFINE 15H
I0C1 DEFINE 16H
PWM_CONTROL DEFINE 174
SDEF8096. INC
: - DEF8096.INC -
H Include file for getting a nonbarked mode:
banking DEFINE 0
SSFMALP. INC

; 80C196 Speciai Function Registers
INT_PENDL DEFINE 12h
INT_MASK1 DEFINE 13h
WSR DEFINE 14h
1082 DEFINE 17h
I0C2 DEFINE i7h

i Registers to pe uses in assembly routines
Ax DEFINE 1AR



195
196
197
198
199
200
201
202
203
204
205
208
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226

001B
001A
001C
001D
001C
001E
001F
001E
0020
0021
0020
0022
0023
0022
0024
0025
0024

0000

0026
0028
002a
002¢C

002E
0030

0031
0032

SFM/ALP Flight Code

Ah
Al
Bx
_Bh
BL
Cx
Ch
Cl
Dx
Dh
Dl
Ex
Eh
El
Fx
Fh
Fl

ZERO

Rev_In_Ptr
Rev_Qut _Ptr
Xmt_In_Ptr
Xmt_Qut _Ptr

Jiffy_Clock
Serial_Flags

Flags
Flags2

80C196KB version Page 7
DEFINE 13n
DEFINE 1An
DEFINE iCh
DEFINE ioh
DEFINE 1Ch
DEFINE 1Eh
DEFINE 1Fh
DEFINE 1Eh
DEFINE Z0h
DEFINE 21h
DEFINE 20k
DEFINE 22h
DEFINE 23h
DEFINE 22h
DEFINE 24h
DEFINE 25h
DEFINE 24h
DEFINE 00h ; To be used in comparisons
: Serial Port, Jiffily Clock, and Flags
DEFINE 26h
DEFINE 28h
DEFINE ZAh
DEFINE 2Ch
DEFINE 28h
DEFINE 30n
DEFINE 3lh
DEFINE 320



368
369
370
n
in
373
314
375
376
n
378
379
380
381
382
383
384

005D EF0001
00e0 CC1A
0062 F3
0063 FO

0064 0526
0066 89000026
006A D604
006C ALFFFF26
0070 EFE900
0073 882826
0076 D703
0078 EFES00
0078 CC1A
007D F3

007E FO

SFM/ALP Serial Port Driver

RI_11:

RI_12:

RI_13:

RI_14:

call
pop
popf
ret

dec
cnp
jge
id
call
cmp
jne
call
pop
popf
ret

Set_Rev_Empty
Ax

Rev_In_ptr

Rev_In_Ptr, fRcv_Buffer
RI_13

Rev_In_Ptr, #(Rcv_End -
Clr_Rev_Full

'

e

’

Rev_In_Ptr, Rev_Qut_Ptr ;

RI_!4
Set_Rcv_Empty
Ax

'

!

'

Page 13

annot celete from empty buffer.
xit SR,

(D ()

remove deleted character from Rcv Buff
check for buffer under flow
[f underflow. set ptr to end of buffer

; Clear receive full flag. char deleted.

Check for empty buffer.

; [f empty set empty flag.
; exit from receive ISR.



386
381
388
389
390
391
392
393
394
395
39%
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416

007F 990A1B
0082 D704
0084 CCIA
0086 F3
0087 FO

0088 3B300D
0088 C6271B
008E 89000026
0092 DEO4
0094 A1000026

0098 BO1B1A
0098 EF7D00

009E 990D1B
00Al D709

00A3 EFC200
00A6 BLOALA
0089 EF6FO0

00AC EFBS00
00AF 882826
0082 D703
0084 EFAL00
00B7 CC1A
0089 F3
00BA O
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RI_20:

RI_30:

RI_40:

RI_50:

RI_60:

cmpb
jne
pop
popf
ret

jbs
stb
cmp
jlt
1d

ldb
call

cmpb
jne
call
ldb
call

call
cmp
jne
call
pop
popf
ret

Ah, #Lf : check for received line feed.
RI_30 ; ignore line feeds.
Ax

: don't stuff char if buffer is full
Serial Flags, Rcv_Full, RI_40

Ah, [Rcv_In_Ptri+ : store character into buffer
Rev_In_Ptr, #Rcv_End s check for buffer overflow

RI_40

Rev_In Ptr, Rev_Buffer ; if overflow. reset to top of buffer
Al, Ah ; Echo character

Xmt _Char

Ah, #Cr : check for received carriage return
RI_50

Set CR_Detected ¢ if set set Cr flag and send line feed
Al, #if

Xmt _Char

Clr_Rev_Empty » clear receive empty flag

Rev_In_Ptr, Rev_OQut_Ptr ; check for full buffer. In ptr = Out
RI_60

Set Rey_Full ¢ 1f full, set flag.

Ax ¢ exit receive ISR



418
419
420
421
422
423
424
425
426
421
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463

0088

0088 383004
00BE CCIA
00co £3
00C1 FO

00c2 393012
00C5 882C2a
00C8 D70D
00CA EF8300
00CD EF7C00
0000 EF7100
00D3 CC1A
00D5 F3
00D6 FO

0007
00D7 822007

00DA 8900002C

00DE DEO4

00E0 A100002C

00E4 EF5900
00E7 EF6200
COEA CC1A
00EC F3
COED FO
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;**ttitttt*tttttttttt*ttxxttxtxxxﬁtttnwxxxt::tn:xuxxuuxtnxt:txxtt*xttttxtt

b 4 *
[

* x
f
Hd TX INT x

* *
[

* *
[
-tt*t***i’****tt***ti*tttttttttttttttttttttttttttttttttlttitl*wttt*tt**tttt*****t
!

;* inputs | outputs | routines called |  registers altered *
;***t*ttttt*****ttittt*ttx*titttxx*iwkttttttt:ttttttttttl*tttttttttt***kttttt*tt
;% SP_STAT | INT_MASK | Rx_Int | None x
H | | Tx_Int | *
b l | i *
e | | i x

IRE338 2222082280 Rttt sttt Rt R it Rt s i its s s s st stnstssdy

Tx_int: ; Handle Transmit interrupt

jbs Serial_Flags, Xmt_Active, TT_10

pop Ax ; Abort if transmitter is not active
popf
ret
; [f ouffer full, don't ck if empty
TI_10: jbs Serial_Flags, Xmt_Full, TI_20

cmp smt_In_Ptr, Xmt Cut Ptr ; ck if (in ptr = out ptr} and not full
jne TI_20 : then buffer = empty.

call  Set_Xmt_Empty ; set serial flags and exit interrupt
call Clr_Xmt _Full

call Clr_Xmt Active

pop Ax
popf
ret

Send:

T1_20: 1db SBUF, [Xmt_Out Ptri+ ; Transmit craracter from xmt buffer
cmp xmt Out Ptr, ¥Xmt _End ; Ck for tuffer wrap around
jlt T1_30
1d xmt_Out Ptr, #Xmt Buffer

TI_30: call  Set_Xmt_Active ; set serial flags and exit
call  Clr_Xmt_Full
pop Ax
popf
ret



465
466
467
468
469
470
4n
472
473
474
475
476
41
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516

00EE

00EE F2
00EF EF6A00

00F2 343007
00FS5 EF7400
00F8 111A
00FA F3
00FB FO

00FC B2291A
00FF 990D1A
0102 D703

0104 EF6500

0107 89000028
0108 D704
010D A1000028

0111 882628
0114 D703
0116 EF4700

0119 F3
011A FO
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2220223822003 328 3228030202082 82222 2222222322222 Rt st Rt sn]

RCV CHAR

*

N

KRR X KKK KK R XX AR KR KX XK XA R A AN KA K XK XA K AR X KA X TR AN A XA AKX AR XK N KRR XX

1
;* lnputs

reutines called

registers altered

*

AR R KRR R R AN R X AR AR AKX AR XX KX KR AKX KR AAXRXNKK KK AN KON XX XK AN X

| outputs
;* Rev_Buffer | Ser_Flags |
i | Al i
A | !

and returns it in Al.

Set _Rcv_Empty
Clr_Rev_Full
Clr_CR_Detected

2222222222333 2SS RS R it s ReR RSttt SRRRRRER et g gl

!
I
|

Rev_OQut _Ptr

This routine pulls a character out of the receive buffer

character is returned in Al.
[f a carriage return is read then the CR_detect flag is

cleared. If the buffer is emptied tren tne Rev IZmpry fiag is set,
Rev_Full is always cieared,

Rev_Char:

RC_10:

RC_20:

RC_30:

RC_40:

pushf
call

jbe
call
clrb
popf
ret

1db
cmpb
jne
call

cmp
jne
1d
cmp
jne
call

popf
ret

If 3 null s then the (R Jetected lag

a0

Lo

3

If the Buffer is empty a null ( Oh )

iways cleared.

; save flags, disable interrupts

Ir_Rev_Fall

.
1]

creck if

Serial_rlags, Rcv_gmpty, RC_IG

Clr_CR_Detected

;clear

~

Al ;i empr
Al, {[Rcv_Out _Ptr]+ ; read oo
Al, #Cr ; cneck
RC_20

Clr_CR_Detected ; ciear C

Rcv_Out Ptr, §Rcv_End
RC_30 ;o
Rev_Out Ptr, ¥Rcv_Buffer;

Rev Qut _Ptr, Rev_in 2ur

RC_40 D
Set _Rcv_Empty ;

; clear receive full flag.
receive buffer is empty.

Cr derected flag

y return a zero in Al

1.3G5

&

¢m—arr,\og-s
LnlRITUbL

aracter from receive puffer.
1f cnaracter is a carriage rtn,

check for ouffer overflcw,

over

fioweq,

set gointer to top of buffer.

§

interrupts

*

*

*



518
519
520
521
522
523
524
525
526
521
528
529
530
531
532
533
534
535
536
531
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
953
554
559
956
557
558
559
560
561
562
563
564
565
566

0118

011B 3930FD

011E F2
011F C62B1A

0122 EF2£00
0125 8900002A
0129 DEO4
0128 A100002A

012F 882C2A
0132 D703
0134 EF1100

0137 383004
013A C81A
013C 2799

013E F3
013F FO
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.ttttttti*t*ttttt*ttttttxtxxtxxwtrttt:xxtxxtttxxx:ttttxxtxxxx:xttxxxx:xxwixt:xt
i

!

*
*
!
ok
’
*
*

!

.
1

.txtttx*t*xttttttxttxthtxttxtxxttxttttttttxtt
i

+* inputs

s 222358828 RR RS
1

X
!
ok
'

1222253222532 R Rt
!

Al

the transmit buffer.

IMT CHAR

| outputs

| Ser_Flags | none

| ¥mt Buffer |

routines called |

t!t!ttt!t*!t*litttt!ti!itittttttti!ttttttt!tttttXt!xltt**tt

x

x

*

x

*

ttxttttttttik*!tttkti*xtix!txttt*t

registers aitered -~

| Xmt_In_Ptr x

| *

ttt*i!ttttxtttiitittttttitttttttitttttttf!t***ittt*

This routine stuff the character in variable Al into

If the transmitter is not currently active

then it is activated and the character is transmitted.

If In Pointer = Out Pointer then the transmitt buffer is
full and this routine will wait urtil it emptys pefore stuffing
the data in CHAR into the buffer,

xmt_Char:
jbs
pushf
stb
call
cmp
jlt
id
XC_10: cmp
jne
call
XC_20: ibs
push
sjmp
XC_30: popf
ret

Equ S

Serial Flags, Xmt_Tuli, Xmt_Char; If Xmt 3uff full, Wait until

Al, (¥mt_In_Ptrij+

Clr_Xmt_Empty

¥mt_In Ptr, § Xmt_gnd
XC_10

xmt_In Ptr, § Xmt_Buffer

xmt_In_Ptr, Xmt_Out Ptr
XC_20
Set_Xmt_Full

Ax
Send

; cneck

Serial Flags, Xmt_Active, XC_30 :

it emptys.

+ save flags, disable intrrupts.
. Store Character into Buffer,

oump buffer pointer
tear empty flag

'

k for ouffer overflow

r
v
~
v

« TE dginrer < Sad then ump,

o se set orr =0 ouffer top
for Tn Ptr o= Qut_Ptr
if true then
Amt 3uffer is full
jump if transmitter is active
enter Xmv Incr ISR,

at
3ng activate T,

; restrera flags & interrupts



568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620

0140
0140 910130
0143 FO

0144
0144 T71FE30
0147 ¥0

0148
0148 910230
0148 F0

014c
014C 71FD30
014F FO

0150
0150 910430
0153 FO

0154
0154 71FB30
0157 FO

0158
0158 910830
0158 FO

015C
015C 71F730
015F £0

0160
0160 911030
0163 FO

0164
0164 71EF30
0167 FO
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2Rt e s R R e R R R R R R R e T

FTLAG

—3
-
£
(92}
* % o o x

*
*
* SERIAL
*
*

(32232820020 RsR R ts st ezttt s SRttt e st Rt]

!
;% inputs {  outputs routines called | registers altered *

RS2 220 R ERARRR SRS RS RS RRtsesRtRs R Rttt sl s sttt R sl s

1
A none I Ser_Flags | none | none *

PR R R A R A R R AN R N R A R R AR X A A A R A R XX KR XA AR AR KK R R AR AR AR KN AR K

Set_Xmt_Active:
orb Serial_Flags,
ret

§00000C01b

Clr_Xmt_Active:
andb
ret

Serial_Flags, #11111110b

Set _Xmt_Full:
orb Serial_Flags,
ret

>

<
>
5

o

§00C

L

<
<

Clr_Xmt Full:
andb
ret

Serial_Flags, §11111101p

Set _Xmt_Empty:
orb Serial_Flags,
ret

$00000100b

Clr_Xmt_Empty:
andb
ret

Serial_Flags, §1lili0lib

Set_Rcv_Full:
orb Serial_Flags,
ret

000010000

Clr_Recv_Full:
andb
ret

Serial_Flags, #111iCliib

Set_Rcv_Empty:
orb Serial_Flags,
ret

ANAYTARRN
§000100G5p

Clr_Rcv_Empty:
andb
ret

Serial _Flags, §1110:111b



621
622
623
624
625
626
627
628
629

0168
0168 912030
0168 F0

016C
016C 71DF30
016F FO
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Set CR_Detected:
orb Serial Flags, §00:000000
ret

Clr_CR_Detected:
andb  Serial Flags, #110111liD
ret

19



631
632
633
634
635
636
6317
638
639
640
64l
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
064
665
666
667
668
669
670
671
672
673
674
675
676
671
678
679
680

0170

0170 88001A
0173 D701
0175 F0

0176 C81C
0178 C81E
017A AL01001E
017€ A104021C

0182 881E1A
0185 DFOF
0187 89D3021C
0188 DF13
018D 9A1DO0
0190 DTFS
0192 07iE
0194 27&C

0196 B21DI1A
0199 981A00
019C DF04
019E 2F7B
01a0 27F4

01A2 CCIE
01A4 CCIC
01a6 FO
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;t*titt*tt*ttttttt*tttttt

page 20

ttxxtttXitxt!t!!l!txxttttt!xxttxxxxxttttx!*txixtxttxxxt

;* x
;t x
i SEND  MSG .
;t x
% *
,;t*t*'k‘k**********t**t*'kttt!!ttttttitxtt?ttttxixtttttttxt!ttt!tixtti’t‘l!l’ﬂ!x*ttttt
;* linputs | outputs | routines called | registers altered *
;tt******t**tt***t*t*ti*ttttti*ttxt:tttttttxt!!txtﬁtttxtittxtttxtt*t**ttx*ttt*tt
Hd Ax | xmt_Buff | Xmt_Char | none *
I-**i***‘l**t*t*t!’tt**tt!ttttttrtt*tttttttttitithttttttti’i!t**tttttt*t!it*t***t*t
H This routine scans the message tabie for the message number
; contained in Ax. [t does this by counting the zeros that terminate
; each message in the table. Once a message has been found it is
H stuffed into the transmitt buffer and sent cut.
Send_Msg:

cmp Ax, LERO + check if message number =0

jne SM_10 £ it qoes then apbort.

ret
SM_10: push  Bx

push  Cx

1d Cx, §1 . inirialize Cx C Message numoer i

ld Bx, § Message Table . inizialize 3x as tavie pointer
SM_20: cmp Ax, Cx check f message nas ceen found.

je SM_40 iump if found
SM_30: cmp Bx, §Msg_Table_End s apor: upon end of message racle

je SM_50

cmpb 2ERO, ([Bxl+ . search for next zero in table

jne SM_30

inc Cx : hupp message foung counter

simp  SM_20
SM_40: ldb Al, (Bx|+ . reac message cnaracter from table

cmpb  ZERO, Al + c¢ for eng of message lero

je SM_50

call  ¥mt_Char . stoff raple character into xme Buffer

sjmp  SM_40 . reaq next characrer from table.
SM_50: pop Cx : restore registers

pop Bx

ret



682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
106
707
708
709
710

01a7

01a7 C81A
01A9 08081A
01AC EF0600
01AF CCl1A
0181 EF0100

0184 K0
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.k**************ttt*txtttttttxlttt!l'lthtxtttltitti*i!txttttlXtt!ttttiti*'l’ttx*t
'

. *

!

*
ok x
!

ok

*

*

WCRD ¥

x

w
[Pl
A
Lo
L

(W]
>

’

.
L

.
'

-k**i***‘*i?*tttx*k**tttxt*tttxI!t!t*t!'!ttthxttti!tx!litttxxtX*ittt*tkti*iti**
!

x

;* inputs | OuLputs s routines called | registers altered *
;ttt*t*t*tt**ttttt*tttxtttrtxxxt:tttttttttxXthxtxtttttxxxttttttttttt*ttttxtttt*
i AX { nore | Send_Hex_Byte | none *

-t**ii**t*tt*titttxttttttttttxrxtxittttxxxxxxxttttttxttttttttti*tttt*ttttt*tt*tt
'

: This routine transmits the word passed in Ax as a 16 bit
: ascii encoded hex

Send_Hex_Word:

push  Ax

shr Ax, §8 : xfer upper byte into Al
call  Send_Hex_Byte : send upper pyte of word
pop Ax : recall word

call Send_rex_3yte : send lower byte

ret



n2
13
114
15
716
nm
718
119
720
121
122
123
124
125
126
121
728
729
730
131
132
733
734
135
736
131
138
739
740
741
742
743
144
145
146
7
748

0185

0185 C81A
0187 18041A
01BA EFODOO
018D CCIA
01BF C81A
01C1 710F1A
01c4 EF0300
01C7 CC1A
01C9 70

01CA 75301A
01CD 993AlA
01D0 DEO3
0102 75071A
01D5 2F44
0107 FO
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.it*****ti****tt*itti*tttxtxx:xwkttt!!xttxtxxxxw!tttxxxtttxttx*xxitxkt**tttttttt

!
o X
'
o %
!
o X
!
. X
!

x

.
!

P
x
END ByTs HIX *
x

x

.ttit**t**t*i****ti**tk*ttttttttttttixi!ttttxttttttiit*itttxtt*ttt*tttit*ttt*txt

1
;% 1nputs
-t*ttt**tttttttttiititttttttx*

!
ok
!

RT3 2 2244

1

Send_Hex_Byte:

SBH_10:

SBH_20:

Al

| outputs

| none

This routine t

ascii encoded hex.

push
shrb
call
pop
push
andb
call
pop
ret

addb
cmpb
jlt
addb
call
ret

Ax

Al, #4

SBH_10

Ax

Ax

Al, $000011iib
SBH_10

AX

al, #3Ch
AL, #3An
sBy_20
al, #1
xmt_Char

| routines called | registers altered *
ttXttktxxtttttt!ttkttxtttt*tiix*tt**i!ttx***tktt*k

| xmt _Char | none ¥

t*t**tti**tlt!*tt*ixitt*xtttttttttxxxtxtxtxttwtxtttfittixtttxttxt*lxttt

ransmits the oyte passed in Al as an 8 bit

. shift upper nibble into lower,

: mask off apper byte

:+ convers AL O Ascil
s ock Lf resuil ascil {9)

. flnton - o
HEES I zonversich



750
151
152
193
154
795
756
157
758
759
760
161
762
763
164
765
166
161
768
769
770
m
1
1M
174
715
176
11
718
719
780
181
182
183
784
785
186

0108

0108 79301A
0108 D311
010D 990AlA
01E0 DEOA
0182 73071A
0185 D307
01E7 990F1A
01FA D202
01EC F8
0LED FO

01EE F9
0LEF 111A
01F1 FO
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.t*i****i***tiittttt*tttitx*xxxxtlxxxri(ttx:xxxxxtttxxxxxxxxxrt(txtxttxtxxttxttx
1

ok *
'

i *
Hd As5C HEX *
[ x
'

ok x

'tftttit*tttktxtttttxtxxtkxxtxxtxtxxtxxxxtxxi:ltttxtxxtxxttktttk!xxxxttxtxxttrtx
1

;% inputs | outputs ! routines catied | registers altered *
-ittt*i*t**t*ttttxttttt*txxxtxxxxtttwr:xttxxxtxxtxtxrtx:xxttxkxkttttxxtlxlxttxxt
i

i Al | Al | none 1 none *
H * | C | *

-tt*tttt**ttttttxttttxktt*titxtttxttxx*titiitttt!xtit1!xri*tt*tkt*xt*t!x*xrtitxt
'

; This routine converts the character from ASCII to Hex. If the
conversion compleates ok then the carry flag is cleared and the result
is returned in Al. [f the character is not 0-F then carry is set and
3 zero is returned in AL,

-~ —a e

Asc_Hex:
supb AL, 0 + subtract ASCLl '
jnc AH_10 + non ASCIL on DOCTOW. C = [borrow.
cmpb ALy §10
jlt AH_20
swb AL, #1
jnc AH_10 ; jump on DOLIOW. Non ASCI!
cmpb AL, #0fh
jqt AH_10
AH_20: clrc ¢ ci2ag Carry
ret

AH_10: setc
clrb Al
ret



788
189
790
791
192
193
79
795
196
197
798
799
800
801
802
803
804
805
806
807

01F2

01F2 3530FD
01F5 FO
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;****i**********ttttt**t*xtttxttittXlititx‘(tl!l’i’i’kttiXttxxxtxxtxxtitttii*xttxttt
ok

x

*

x

»
=
jas
I

AT T ~ R x

L
2
!
.
'
. x
!

.

»

*

r

qt******i*t*!**t*tt*itt*ttiitt!xtxtxtlxlt(tittlttx‘!tix!tlf*t!tk*t*t!!t*t*tttt*t
. N ’ i ’ N

* inputs | outputs | routines called | registers altered *

ittii*t****i***tt**tttttxttttttttttt!tttttit*txttttt!tttttixkt!!!itttti**tit*tt

!
.
!
.
!
.
!
.
!
.
'

* none | none | none | none *
4

| | | *
t****i*it***tttttitttttttttxtkttttxrthtkttittttttxtttittttltxtttxttxttttt*tt*t

wait_CR:

jbe Serial_flags, CR_Detecteg, waic CR
ret



809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
821
828
829
830
831

01F6

01F6 3030FD
01F9 FO
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-ii*******i****t**ltittt*ttxtxxxxwxt'iixit(x!'tixxxxltxxrxltxxixxx!txtttx\'lxtxtx
'

%4 £
1]

i .
H waclT TX TyACTIVE *
' X *
!

ok x

.tt*tttt*titt*ttt**tx*txxttxrtxxttxxxxttttttxttxttx:xxttxxt:xxx*tttttt*xttki*ttt
1

:*inputs | outputs ! routines called | registers altered *
.ttittti***ttti**ttttt*tttttl1xlxklttxttxtt!x!xltxklltxkttxltxttt*!!*tltt**ittxt
1

¥ none | nore i none | none *
Hd I i | *

-tt*ttt**ttttt*ti*tt*t*ttttxwtxttttxtxxw:rt:txwtttttttititxt:xix«tt*rtttttxtiixx
'

: Waits until the serial frapsmitzer is inactive.
Wait_Tx_Inactive:

jbc Serial _riags, Kme Active, Wall x_tnactive

ret
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2%1 ;tti*****i"iti*iittttt*tttttxtttxtl*tk!*tttttxxt*xttxtttxilttit*tx*xt*ttittxtttt
835 it *
836 ¥ *
831 i CLEAR COM x
838 ¥ *
839 Hd x

840 -tiitt*i‘ki**x*tt*ttt*txttt**xitXtttt*l!tkttttitittltitiitttitttt*ttt*t****ttt*tt
i

841 ;* loputs | outputs | routines called | registers altered *

842 cttt**tt**tt****ﬂtti*ltttwttxlxx‘l‘kt!ttttttt*titttttttt!Xtttx!tttttxt*!!ttttlikx*
!

843 H none \ none | none i none *

844 Hd | | *

845 lv***t***t*tt‘kt***i‘k**it*ttktxxtkk!ttttttttttxtttktt!ttttttxtlrittit*tt*!xtttx*tt

846
847

848 Q1FA Clear_Com:
849
850 OLFA A02628 1d Rcv_Out _Ptr, Rev_In_Ptr

851 01FD 2r6l call  Set_Rcv_Empty
852 OLFF 2F58 call  Clr_Rev Full
853 0201 2F69 call  Clr_CR_Detected
854 0203 FO ret

855



857
858
859
860
86l
862
863
864
865
866
867
868
869
870
8N
872
873
874

875
816
87
878
879

880

881

882
883

884

885
886
8817
888
88
890

0204

0204 070DOAOA
0208 0A

0209 00

0204 00

0208

0208 00

020C 9A52414D
0210 20636873
0214 756D2045
0218 7272672
021C 070D0R00
0220 5A52414D
0224 20746573
0228 74204641
022C 494C4544
0230 070D0A00
0234 52474020
0238 63687375
023C 60204572
0240 7267207
0244 0D0AOO
0247 00

0248 5A52414D
024C 206F6B0D
0250 0AOO
0252 524F4D20
0256 6F6BODOA
025a 00

0298 00

025¢ 00

025D 00

025€ 00

9 025F 00

0260 54656C65
0264 60657472
0268 79204275

SFM/ALP Serial Port Sriver

.t*it*ttttttttttt*tttxtttt

.
1
1
’
’

*
X
' X
ok
ok

[

-tit*t*t*t*tx*t*tt*ixtx

;¥ inputs

-k*itit*t*itx*tttxt!

'
Hd none

-t**t*tttt*tktti*tttttttttt

Message_Table:
dcb

dcb
dcb
dcb
dcb
dcb

dcb

dcb

dcb
dcb

dcb

dcb
dcb
dcb
dcb
dcb
dcb

! outputs

| none

Look up table for serial port

gel, Cr, Lf, Lf

i

|

L

routines

ttxixxt*txxtttxxtxtxxxxk!

ttxlxtxtxtxtxtxxtxt:xtttxtttxttt:xxt

(ltit!f!'tﬂ*lt!f*ti!littl(ktl!i!tltt

caliea

i registers altered

xtt*xtttxxtxxxtttx

*
*
*
x

x

tttttkttt**tttxtwtktx

x

Xi(!ittt!iii'txxttixttixt*x!*xik**t

none

tttttttxtxxttxxtxtxxxkrtxxtttxtkkttttxttx

messages

[N an
Y
rt Aan
Y

"t
" , 00
17RAM cksua Scror’y Rei,Cr, bl 30
' 7RAM test FAILED', gel,Cr, it I
"ROM cksum Error’ gel,Cr, bt e
1 an
A
! 7RAM ok’ , Cr,ii , 00
TROM ok’ , Cr, Lt Y
" 90
, 22
In ~n
, 58
i nn
;oY
I an
, o0
rt an
, S
C s Ca cc om0
relemetry 3uffer st 3en, iy

| none

: Msqg §l

: Msqg $2
; Msg §3

; Msq §4

¢ Msq §5

; Msg §6

; Msg #1
: Msq 48

1 Msg L
: Mag §t
: Msg §l
; Msg §!
; Msg §L
; Msg il

x

*tt*tttt*tt!
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026C 66666572
0270 2046756C
0274 6C070D0A
0278 00
891 0279 54656C65 dcb "Telemetry Buffer oK', Lo, Ll , 20 : Msg §16
027D 6D657472
0281 79204275
0285 66666572
0289 204F480D
028D 0A00
892 028F 54656C65 dcb "Telemetry FAILED', gel,Cr, L, 00
0293 6D657472
0297 79204641
0298 494C4544
029F 070D0A00
893 02A3 43616E6E dch tCannot fill T™ Buff’,Bel,Cr,Lf, 30 ; Msq §18
0217 6F742066
02AB 696C6C20
02AF 544D2042
02B3 75666607
0287 0DOAOO

; Msg §17

894 (028A 00 dcb " , L0 ; Msg §19
895 0288 00 dcb " , 00 : Msq §20
896 02BC 524F4D20 dcb TROM CS <> Loader C§, 3ei,Cr,uE, OO : Msg §21

02C0 4353203C
02C4 3E204C6F
02C8 61646572
02CC 20435307
0200 0DOAGO

897
898 0203 Msg_Table End:
899
900 0203 END
Errors: None FEEEEH
gytes: 123 $ Ser

CRC: C346 1



Symbol

Ser 0203

Rev_Buffer
0000

Rev_End 0000

¥mt_Buffer
0000

¥mt_End 0000

Asc_Hex (01D8

Clear_Com
01FA

Init_Serial
0000

Rcv_Char 0OQEE
Rx_Int 0021

Send_Hex_Byte
0185

Send_Hex_Word
01A7

Send Msg 0170
Tx_int  00BB

Wait_CR  01F2

value Type Defline

SFM/ALP Serial Port Oriver

symbol and Cross Reference Table

Refline

Segment Definitions

X00 238 298 299 374 398

X02 238 376 396 309

X01 238 301 302 456 351

X03 238 454 549

public Symbols

ROOE 769 242
ROOE 348 243

ROOE 289 240
ROOE 489 241

ROOE 335 240
ROOE 729 242 703 705

ROOE 698 242
ROOE 649 241
ROOE 435 240

ROOE 802 242 804

Wait_Tx_Inactive

507

Pace 29
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0lF6 ROOE 825 241 827
xmt_Char 0118 ROE 540 241 356 358 360 401 407 542
671 746

Local Symbols

AD_COMMAND
0002 Af 63

AD_RESULT_HI
0003 A# 62

AD_RESULT_LO
0002 A# 6l

AH_10 01EE ROO 781 mo ms o m

AH_20 01EC ROO 178 113

Accel 0003 A 202
Ah 0018 Af 121 337339 343 350 352 387 398
400 403
Al 0012 Al 122 359 357 359 400 406 496 300
501 546 668 669 732 736 A
743 745 770 772 714 76 7132
Ax 0012 Af 120 346 369 381 389 413 438 448
459 558 650 659 700 02 704
731 134 7135 7138
BAUD_RATE
000E A# 84 292 293
Bel 0007 A 214 874 879 880 881 830 337 393
896
Bl 001C Af 125
Bs 0008 A 212 352 355 359
Bx 001C Al 123 654 657 66l 663 668 &7
CR_Detected
0005 A 17 804

Ch 001F A} 121

Cl 001t A# 128



Clr_CR_Detected

016C
Clr_Rcv_Empty
0164
Clr_Rev_Full
015€C
Clr_xmc_Active
0144
Clr_¥mt_Empty
0154
Clr_xmt_Full
014C
Cr 000D
Cx 001E
Del 007F
Dh 0021
D) 0020
Dx 0020
Eh 0023
El 0022
Ex 0022
FF 000C
Fh 0025
Fl 0024
Flags 0031

Flags2 0032
Fx 0024
#SI MODE 0003

HSI_STATUS

R00

R00

R00

R00

R00

R00

A

Ad
A

Ad
A
A
bt
At
A
A

ad
A
LY
Ad
At

A

SFM/ALP Serial Port Driver

625

585

601

593

210

126
213

130

131

129

133

134

132

219

136

137

150

151

135

65

495

409

m

447

548

446

403
884

655

350

345

503

492

458

501
890

656

853

852

874
891

659

879
892

665

880
893

674

881
896

page 31

883
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0006 Al 61
HSI_TIME 0004 At 66
HSO_COMMAND

0006 A¥ 10
HSO_TIME 0004 At 69
Ht 0009 A 216
INT MASK 0008 Af 16 309
INT_MASK1

0013 A 114
INT_PEND 0009 Ab n
INT_PENDL

0012 Af 113
10C0 0015 Af 96
10cl 0016 A¥ 97

10C2 0017 Af 117
1050 0015 Af 93
1081 0016 A¥ 94

1052 0017 Ak 116

10_PORTO 000E Af 86
10_PORTL (000F At 87
10_PORT2 0010 Al 88
IR _BASE  001A Al 11 43 44 46 47 48 49 30
51 52 93
Jiffy_Clock
0028 A# 147
Jiffy_Override
0001 A 178
Lf 000A A 211 187 406 874 879 gag 881 883
884 890 891 8% 893 896

Message_Table
0204 ROO 872 057



qu_Table_Bnd

0203
pyM_CONTROL
0017
portl_init
port2_init
00FF
RO 001C
Rl 001D
R2 001E
R3 001F
R4 0020
RS 0021
R6 0022
R7 0023
R8 001A
RI 0018
RC_10 0CEC
RC_20 0107
rc_30 0111
RC_40 0119
R1_00 002
RI_O01 0036
RI_10 0040
RI_LL 005D
RI_12 0064
RI_13 0070

A
A
Ab
M
A
A
M
A
M
A
ROD
ROO
R00
R00
ROO
R0O
ROO
R00
R0O

RO0

SFM/ALP Serial port Driver

898

99

220

221

46

47

48

49

50

51

52

53

43

44

500

509

509

513

343

350

355

368

BIK]

m

661

494

502

506

510

340

344

RE)!

362

364

319

366

page 33



RI_14
R1_20
RI_30
RI_40
RI_50

RI_60

Rev_Empty

0078

007F

0088

0098

00AC

0087

Rcv_Full 0003

Rev_In_Ptr
0026
Rev_Qut _Ptr
0028
SBH_10 01CA
seH 20  01DS
SBUF 0007
SBUF_RX 0007
SBUF_TX 0007
sM_10 0176
SM_20 0182
sM_30 0187
SM_40 0196
SM_50 01A2
sP 0018
sp CoN 0011
sp STAT 0011
STACKPOINTER
0018

R00
R00
R00
R00
R00

ROO

At

A

R00
R00
A
A}
Af
R00
RO0
R00
RO0
RO0
At
A}

At

Y

SFM/ALP Serial Port Drivetr

381

187

3%

400

409

413

170

169

142

143

142

746

12

13

14

654

659

661

668

674

58

91

90

59

37

383

388

394

404

411

362

164

298
396

299

509

133

144

KXY

651

666

064

660

662

295

397

494

394

365
398

365

850

137

453

672

670

313
410

318

314
509

410

~J

(S8
4
<> o

N
<

wn

(S =}

Page 34



Send 00D7

Serial_Flags
003

Set_CR_Detected
0168
et _Rcv_EmpLy
016
Set_Rcv_Eull
0
Set_Xmt_Act ive
014
Set_¥mt_Empty
015

Set_th_full
01

R00

0 A

0 ROO

8 R0O

0 ROO

0 ROO

g R0OO
Sp 0020 A
TIMER] 000A A¥
TIMER2 000c A
T1_10 ooc2 ROO
1120 0007 RO0
1130 00E4 ROO
T_Full 0004 A
Timerl_Int
0 A
vt 0008 A
WATCHDOG 000A Ad
WSR 0014 Al
%C_10 012F ROO
%C_20 0137 ROO

SFM/ALD Serial port Driver

452

149

621

613

605

581

591

589

218

81

82

442

453

451

203

n

AL

79

115

553

551

539

305 362 364 394 437

542 557 982 586

602 606 610 14 618

804 827

405

368 380 51l 851

112

457

445

535

431

442 444

455

550

554

442

page 39
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598
626
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%C_30 0138 ROO 561 557
xmt_Active
0 A 166 437 551 827
Xnt_Empty
168
¥mt_Full 0001 A 167 442 542
Xmt_In_Ptr
0028 af 144 301 443 546 549 551 993
¥mt_Out_Ptr
002C A$ 145 307 443 453 454 456 5%3
1ERO 0000 Af 139 650 663 669
_Bh 0010 A# 124
banking 0000 Al 107

Macro Definitions

2age 36
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ilt#i%#Sii%#itiiil%iiiifiiiilif‘ii%li#i%tii#i!if#i%#i##S!%##5§§i#i#}#iitiiliiiltl!#ii!if!it#tti##iii
' i

{ Archimedes 3096/80C196 C-Compiler v3.001/005 13/Jul/92 04:04:59 §
} §
i Target option = 80C196 i
¥ Menory model = large §
i source file = intwri.c §
§ List file = intwri.lst }
§ Object file = intwri.rld $
} Command line = intwei.c -ml -vi -z - € -1 -F -p52 §
i }
} (c) Copyright Archimedes Software Inc. 1990 §
itt#iitii!#i##i#ttiilttl%lf!t##tt#!#it!Sii!i!it#iB#i#i%iitititii!iiiiit!titIil#iti!lit!i##i#i!#i#lli
1 I* - INTWRI.C -
2
3 Reduced version of the “printf" function.
4
5 This module can be adopted O user-defined routines that needs formatters
b with special properties 1ike different output channels or new format
1 specifiers.
8
9 This reduced version of formatter is suitable when progran size is critical
10 rather than formatting power. This routine uses less than 20 bytes of
11 stack space which makes it practical even in systems with less than 256
12 bytes of user RAM.
13
14 The only formatting specifiers supported are:
15
16 s %0 %4 3C %8 %1
11
18 Tt means that real vyariaples are not supported as well as field
19 width and precision arquments. Return value is always zero.
20
2 yersion: 3.00 (IANR]
22
23 v+ ADDED %1 specifier 2-12-91 J.D. ***
24
25 x|
26
217 finclude ¢stdio.h>
28 finclude <stdarg.h>
29
30 extern void Send_Hex Word {int):
31
32
33
34 int printf (const char *format, ...}
3 {

36 static const char nex{] = "0123456789ABCDEF“'



- intwri -

char format_flag;

unsigned int u_val, div_val, base;
unsigned long lu val, 1div _vals
int temp;

char *ptr;

va_list ap;

va_start (ap, format);
for (;3)  /* Until fuil format string read */
( while ({format_flag = sformat++) 1= %)
if (iformat_flag)
{ va_end (ap}:
return (0);

)
putchar {format_flag);

switch (format_flag = *formatt+

{
case 'c':
format_flag = va_arg(ap, int);
default:
putchar (format _flag);
continue;
case 's':
ptr = va_arglap,char *);
while (format_flag = *ptrt+
{
putchar {format_flag);
)
continue;
case 'o':
base = 8;
{f (sizeof (int) == 2)
div_val = 0x8000;
else .
div_val = 0xC0000000;
goto CONVERSION_LOOP;
case 'd':

pase = 10;

if {sizeof(int) == 2}
div val = 10000;

else
div_val = 1000000080;

Page

/* Until "% oor "\ *f

2



87

88

89

90

91

92

93

94

9%

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
1
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136

- intwri - Page
goto CONVERSION_LOOR;

case 'x':
base = 16;
{f (sizeof (int) == 2)
div_val = 0x1000;
else
div_val = 0x10000000;
goto CONVERSION_LOGP;

case '1":
base = 10;
ldiv_val = 1000000000;

lu_val = va_arg(ap,long}:
if (format_flag == '1")
{
if {((long)lu_val) < 0)
{
lu_val = -lu_val;
putchar ('='}i
}
while {ldiv_val > 1 & ldiv_val > lu_val)
{
\div_val /= 10;
}
}
do
{
putchar (hex{lu_val / ldiv_vall);
lu_val %= ldiv_val;
ldiv_val /= base;
)
while (ldiv_val);
continue;

CONVERSION_LOOP:
u_val = temp = va_arg(ap, int);
if (format_flag == 'd’)
{ :
if (temp < 0
{
u_val = -temp;
putchar ("="};
}
while (div val > 1 && div_val > u_val)
{
div val /= 18;
J



4

abeg

f{TRAATD) STTUM
‘1a5eq =/ 1BA AT *
{1eATATD =% Tean
T{{{eA AP/ 1eA" 0} %3Y) seyand
]
0p
{

- TIRWT -

Lyl
9%1
A
221
vl
42
Wl
ovt
6el
gel
Lel
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Srrors: none
Warnings: none
Code size: 708



- pf‘lf\tf - Page 1

iitiiiiiiiiiilit%iiiiiiiiiiif%iiiiiiilitttii&tiiii%é%i%%i333%!%%!353*133133iﬁé%%i%Si%!%iiilit%il!ii!
§

§ Archimedes 8096/80C196 C-Compiler y3.001/D0S 13jJul/92 04:09:02 H
} i
} Target option = 80C196 g
i wenory model * large i
§ source file ~ printf.c i
§ List file = printf.lst §
H Object file = printi.rl& §
} command line = printf.C -pl -vl -z "B € -1, -F -pd2 i
i {
§ {c) Copyright Archimedes software 1nc. 1990 4
%itttii%iiittiiitliiiitiiiiiiiiﬁt!ilittitiitittt!%tliitlillil!i!il‘itiltliiiititi!iiiitilitiliiittii

1 I* - pRINTF.C -
2

3 The ANSI *printf* function.

4

5 yersion: 1.00 [IANR]

)

1 x|

8

9 jinclude wstdarg.h”

10 $include wgrdio.n”

11 include wicclbutl.h”

12

13 static void put_onegchar(chac ¢, void xqummy)
14 { ‘

15 putchat c):

16 ) /* ®arning of tnis line OX {unused aummy' )



11
18
19
20
AN
22
23
24
25
26
21
28

- pf‘lm.i - page

1ot printf {const chat sformal, -+l f+ Qur main ents i
y

va_start (ap: format): [* Variable arqument pegin */

nr_of_cpars = _iormatted_write {format, put_one_char, (void ™ 0, aphi
va_end {ap)s [* yariable argument end */

return \nr_pf_chars); [* pccording Lo ANST */



- p[intf - Paqe

29

grrors: none
Warnings: none
Code size:
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§ krchxmedes 096]&96 pssenble y1.95/¥D XBIJuLI%Z 1225526 §
§
H gource = t'm\ets ash i
{ tist . rimerd §
§ ooject giners 0 i
§ options = §
§ §
¥ (c Copyziqht Archimedes gofrware ac. 1988 i
iii!i!ttititi¥¥¥|¥¥tt5i¥¥ti!tiiitii&ii!tt¥l!ttt!it%i&it&!&iit\\it&itk!!\tt\t!ti!
1 ;i***‘kit**t**lii*i**kakitxttxititkttlkitikiititxtittxxtiitxxi!ttt*kkiiitii
2 ¥
3 A gQ LA g tL g% M oN1T oR
LY ¥
9 ¥ RDVBNCED LRWGMDXR ?RQBE
) X
1 i cpM A
) ¥
9 X
| i Timer WLLLaELzat on & gerviCe qour:nes
11 ¥
YZ. ;tiiiiitixxiiixitxixiittxttttxxxxxtxxxxiixlttixtitttix(txttttxxttxxxt«x
13
14 0000 Nane Timers
15 0000 rsed Timers
16
A\l H kssembker Direczives
19 0000 1$1C0D ¥
2 0000 13mID T
A 0000 1STeRG ¥
24 0000 1STHRE
29 0000 oacSI 51
2%
21

A
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30
3
kYA

Page



34
35
36
3
38
39
40
81
82
43
44

0000

. *t**titxix«tt:tttxit(xixx1xxlltxwxxitxxtti*txtitxxtxt
'
. x x
f
; x x
PR ~ Q

H ¥ 55 B~ h
H * x
[ * *
'
. tktktttxktttxtxtktxi«kwktttx:txxitxttkfitttttttkktttk
'

' .
publlcC Tt rimeris Timert Timerl



46
A1
48
19
50
51
52
53
54
55

goutines ?age 4

x
x x
* gxTE g NA S *
x X
*

1xixxftxixxxrxxtxxxxxxxtixxxttxxxxtx*xittiitx(tttxtt«



001A

001A
0018

001C
001D
Q01E
001F
0020
0021
0022
0023

0018
N8

0002
0003
0002

0003
0004
0006

0004
0006

SEM/ALR TimerService goutines Page

****iitkixtxi1(iit!iiXi!ikli**lttiixlktlitttiixilKf!i

. * x
i * Re G 578 R pefl nit! oNS x
; X x
; i**t*ttixtt«xiiitxiXiitiixii!itKttttitttttk!*‘lrtixitx
SREG%OQ6.XNC :XNCLUDE F1LE FOR 3096 REG&STERS

; - REG%096.1NC -

; include file containing 8096 register gefinitions

; 8096 € compiler working registers

1R_BASE DEFINE 01AH . Registel pase address

R8 DEFINE {1R_BASE)
R9 DEFINE {18 BASEFL)

/0 DEFINE (1R BASE+L)
]l DEFINE kKR_BASE%E\
R DEFINE {1R BASE+A)
R3 DEFTNE (IR BASETD)
R4 DEFINE (IR BASE+6)

RS DEFTNE (1R_3hSE+ )
R6 gEINE (1R_BASE*R)
¥ DEFINE {1R_BASE+Y)
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106 0007 SBuf DEFINE O7H

107 0007 SBUF_RA DEFINE O7H

108 0007 SBUF_TX pEFINE (7t

109

110 0008 INT_MASK pEFINE  08H

111 0009 NT_PEND DEFINE 0%

112

113 000A WATCHDOG DEFINE OAd

114

115 000A TIMERL DEFINE OAR

116 000C TIMERZ pEFINE OCH

W

118 000 BAUD_RATE DEFINE OER

119

120 000E XO_EORTO DEFINE OER

121 Q00F 10_PORTL DEFINE OFH

122 0010 10_PORT2 DEFINE 10

123

124 00U sp _STAT DEFINE L1H

129 0011 5p_CON DEFINE 1if

126

127 0015 1080 DEFINE 1O

128 0016 10s1 pEFINE L6

129

130 0015 10c0 DEFINE LW

131 0016 10C1 DEFINE 16

132 ‘

133 001 pyM_CONTROL DEFINE UTH

134

135 5pEFB096. INC

136 ; - pEF8%6.INC -

131 ;

138 ; Include file for getring 3 nonpanked ~cge.
139 i

140

141 0000 panking peeine O

142

143

144

145 SSFMALP.XNC

146 + 80C196 Specias £4nCLion 2eg.5ters
147 0012 INT_PENDL DEFINE 12
148 0013 INT_MASKL DEFINE 13n
149 0014 WSR DEFINE 14h
150 00V1 1082 DEFINE e
151 0011 10C2 DEFINE 1in
192
153 + Reqisters -5 pe usel tn a5SemDLY roucines

154 001A i} 4 DEFINE TAR
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237 0004 7 _fullt equ 4 s BiL 47

238 + Bt D 7

239 . BiL 6 =

240 s 3it 17

21

242

243 + ASCLi charaCLers

244 000D Cr: equ 13 . Carriage Return

245 000A L equ 19 : Line feed

246 0008 Bst equ 08 » Back Space

2471 007F Del: equ 1Eh : Celet®

248 0007 Bel: equ 01 + gell

249 000C FFe equ 12 s Form feed

250 0009 Hes equ 9 ; yorizontal Tab

751 0008 vt equ 1 . yertical Tab

250 0020 Sps equ 32 + Space

2193

754 0000 portl_init: equ o0on 5 NoO Tastrument selected
755 OQFF port2_init: equ oFEn ¢ AL “aputs HiGH

256
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258



260
261
262
263
264
263
266
267
268
269
210
M
m
2713
214
215
216
AL
218
PAR]

SEM/ALP Timerservice Rout 1nes page !l

t*itt!iktixutxxxtxtt**x:txthxktxttrxixttxtxttxttiiti
x x
* *
* wso UNIT TIMERS y
x x
*

x

ititt*tttttit(ttktxx*titttiittttt*t!tkttti!iittttirtt

Timerl == 5 msec Jiffy clock

Timerz == flash ring timer

Tnit_Timerl : Initialize rimer 1
Timerl : nigerl handler routine



281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
97
298
299
300
301
302
303
304
309
106
307
308
309

SFM/ALR TimerService Routines page 12

;ktiﬁ**ii****iiitt**ti*tttttttiitt*tx!it!xltxtttwtx*rixixitxxxtt!xxItxtx!t*ttxxx

o X *
!

ok x
'

* INTT TIMER 1 *
ok *
1
i b
;*it**i***i*ikiitttttttiititt*tt**x‘kttttt‘ktkitxtktik**tttttt*t*tfittttktti*ixt*t
% inputs | outputs | routines called i registers altered
;tit*tt****t*tittt*tttttttttﬁttkixttxt:xtxx«xkttt:tt:rttit:txtxxtttttttxtk:t*ttx
;% none \ none \ Tinerl | A% *
;tti*t*ttt*t**t*titt*ti*t*t*tiktktxttk*xtitttkttxxtttttt!iixtttt*kttx*xktttttk*x
; This routine initializes the High Speed Qutput unit into

generating Timer . Lnterrupts. Tt uses the Timer 1 interrupt routine

: to actually command the timer to start.

0000 1nit_Timerl:

0000 AQOALA d Ax, TIMER . read present time into Ax

0003 912008 orb INT _MASK, $00100000b : enabie software Limer int.

0006 EF0200 call Timerl : call Timerl LSR.

0009 FB el . enable interrupts

000A £0 ret



3
12
m
314
315
316
37
318
319
320
32
322
323
324
325
326
3
328
329
330
3131
332
333
334
335
336
KRy
338
339
340
341
342
343
344
345
346
347
348
349
350
351
3152
393
354
395
356
357

358
359

SFM/ALR Timerservice Rout ines page 13

;ttitt*ii**i**t*tii*tttﬁixtittlt!ki1***ttttxilittttti*tt*iki*ttt**itt*titt*i*itt
ok x
'
;t x
h TIMERY .
i -
;t %
;ik***i******it***i*ik*ittxit*ki‘k‘l’t!ikkkiixx*titttktiitt*ix*tti!tttttx*tttltitit
;% inputs \  outputs | routines called | cegisters altered
;i’i**i*t*itit*ttt***ttittt*tt*ttttttttttkttt*itxttttttit*tttt!tttittt!ittttttkt'k
A AX | HSO command | none | none *
e | flags | | ¥
;*i’*i**t'ktti*i'ttt*it*ttﬁ*ttt****ttt!ttt*tttxtt*tt*tttttit*i*i**i****tttt*ttt**i*
; This routine set the HSO unit to generate 3 timerl interrupt
« mSec from the tine passed in AX. 1t also sets a flag o indicate
; that a timerl {nterrupt occured.
; Once every interrupt the Flash status bit is compl inented.
; The Accelerometer launch input is rested and if high the
; Jiffy clock is incremented. 1f low then the clock is set to zero.
; 1f the jiffy_override pbit is set the accel input is not tested
; and the clock is incremented.
: Constants: for 8096 mS * 500 + 3
; for 80196 mS * 790 + 3
09ct Timerl_Const_96: equ 2500 + 3 + state counts required for
OEA9 Timerl_Const_196: equ 1750 + 3 ; 4 mSec delay
000B Timerl: Equ $
000B B13806 1db H50_COMMAND, §00111000b . send rimerl HSO Command
. enable S0 taterrupt
; set flag = enabled
+ Ser Time out constand. Assume
. 3430 counts elasped pefore
v Ax Timerl tinme. ignore
000E 65A90E1A Add AX, tTimerl_Const_lQG +ocarry and overfliow.
0012 AOLRO4 1d HSO_TIME, A%
0015 910131 orb Flags, $00000001p . set Timeri_int flag
0018 0728 inc Jiffy Clock + increment clock time.
001 393105 jbs Flags, Jiffy_Override, 720 . 1f override set rhen run clock
001D 381002 jbs 10_PORTZ, accel, 120 . 1f Accel = 1 rhen run clock
0020 0128 clr Jiffy Clock . else clock vipe = 0.
0022 €0 T 20: ret
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SFM/ALP Timerservice Rout ines

Symbol value Type pefline Refline

smmmoamnmm

Timers 0024 SOOR

1nit_Timerl
0000 ROOE 299

303

Timerl 0008 ROOE 341 43

Timer?2 0023 ROOE 379 43

rocal Sympols

AD_COMMAND
0002 A4 97

AD_RESULT HI
0003 A 96

AD_RESULT_LO
0002 A 95

Accel 0003 A 236 356

Ah 0018 Al 195

001A A 156

001a A 154 301 380 31

BAUD_RATE
000E Af 118

page 16



Bel

Bl

Bs

Bx

SFM/KL? TimerService Routines

0007

001C

0008

001C

CR_Detected
0

ch

Cl

Cr

Cx
Del
Dh

Dl

Dx
Eh

El

Ex

FF

Fh

Fl
Flags
Flags?

Fx

001F
0018
000D

001E

007F

0021

0020

0020

0023

0022

0022

000C

0025

0024

0031

0032

0024

HST MODE 0003

HST_STATUS
00

A
Al
A

X

At

At

M

Ad
A}
At
A}
At

A

Ad
Ab
Al
Ab
Ab

Ad

6 A

248

159

246

157

205

161

162

244

160

247

164

165

163

167

168

166

249

170

m

184

185

169

99

101

352

355

page 17
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?age 1

‘.##5##9#5###8#!####!#3###5#####3#5!!#fiil!#t###ﬁ##%5555#835ﬁ%%##iiiii%%#&#ﬁ##538

i i
§ Archimedes 8096/196 Assembler V1.95/MD2 13/0ul/92 04:04:C3 1§
$ i
§ Source = serial.asm i
} List = serial.lst §
i Object = serial.obj §
f Options = s §
} i
} (c} Copyright Archimedes Software Inc. 1988 §
PHHHHHHHHEH IR
1 l-**tttttt**ttxttitt***ti’*tt*xtkttttlxt:xktttx!xtkttttttt!ttxxlxk:tkrt*k*ltt**t
2 ¥ *
3 * *
4 H *
5 H SER{AL.asm *
b Hd *
7 it )
8 Hd x
9 Hd x
10 ¥ Interrupt Serial Port Driver routines fcr DATES.asm *
11 it progranm. *
12 Hd *
13 ;Ktt****tt**ttttxtttttitxttt!tttt!l!tttttxx!xt!ttxxttvtlt!ttxttrttttttrttttttt
14
15
i6 0000 Name  Ser
17 0000 Rseg  Ser
18
19
20 ; Assempier Directives
220000 LSTCCD +
25 0000 LSTWID -
26 0000 LSTPAG +
27 0000 LSTXRF
28 0000 PAGSIZ 56



30

SFM/ALP Serial Port Driver



32
33
34
35
36
31
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
34
95
56
57
58
59
60
6l
62
63
64
65
66
67
68
69
10
71
12
73
74
75
6
17
8
k]
80
81
82
83
84

001A

001a
0018

001C
001D
001€
001F
0020
0021
0022
0023

0018
0018

0002
0003
0002

0003
0004
0006

0004
0006

0007
0007
0007

0008
0009

400A

000A
000C

000

SFM/ALP Serial Port Driver

SREGB096. INC
- REG8096.INC -

.
!
.
L
.
!
.
1

.
1

.
1

IR

Include file containing 8096 register definitions

Page

8096 C Compiler Working registers

BASE DEFINE
R8 DEFINE
R9 DEFINE
RO DEFINE
Rl DEFINE
R2 DEFINE
R3 DEFINE
R4 DEFINE
RS DEFINE
R6 DEFINE
R7 DEFINE
H Special
SP
STACKPOINTER

AD_RESULT_LO
AD_RESULT HI
AD_COMMAND

HSI_MODE
HSI_TIME
HSI_STATUS

HSO_TIME
HSO_COMMAND

SBUF
SBUF_RX
SBUF_TX

INT_MASK
INT_PEND

WATCHDOG

TIMER]
TIMER?

BAUD_RATE

01AH

{IR_BASE)
(IR_BASE+1)

(IR_BASE+2)
(IR_BASE+3)
(IR_BASE+4)
(IR_BASE+5)
(IR _BASE+6)
(IR_BASE+T)
(IR_3ASE+8)
(IR_BASE+9)

: Register base address

Function Registers

DEFINE 18H
DEFINE 184

DEFINE 02H
DEFINE 03K
DEFINE QZH

DEFINE O3H
CEFINE (Q4H
DEFINE Q6H

DEFINE (4H
DEFINE (Q6H

DEFINE Q7H
DEFINE (074
DEFINE 0O7H

DEFINE 38K
DEFINE 09K

DEFINE 0AH

DEFINE 0AH

DEFINE 0CH

DEFINE JEH

3



85

86

87

88

89

90

9

92

93

94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137

000E
000F
0010

0011
0011

0015
0016

0015
0016

0017

0000

0012
0013
0014
0017
0017

001A
001B
001a
001C
001D
001¢
001E
001F
001E
0020
0021
0020
0022
0023
0022
0024
0025
0024

SFM/ALP Serial Port Driver

10_PORTO
10_PORT!
10_PORT2

SP_STAT
SP_CON

1050
1081

10C0
I0C1

PWM_CONTROL

SDEF8096. INC

H
H
/
!
banking

SSFMALP, INC

INT_PENDI
INT_MASKI
WSR

1082

10C2

Ax
Ah
Al
Bx
_Bh
Bl
Cx
Ch
Cl
Dx
Dh
Dl
Ex
Eh
El
Fx
Fh
Fl

DEFINE
DEFINE
DEFINE

DEFINE
DEFINE

DEFINE
DEFINE

DEFINE
DEFINE

DEFINE

- DEF8096.INC -

DEFINE

DEFINE
DEFINE
DEFINE
DEFINE
DEFINE

DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE

0
OFH
104

114
114

15H
16H

15H
16H

174

0

Page ¢

Include file for getting a nonbanked model

7 80C196 Special uncticn Registers
12h
13h
14h
17h
17h

; Registers 1o oe .sec in assemcly routines
LAh
18h
1Ah
1Ch
1bh
1Ch
1Eh
1Fh
1ER
20h
21h
20h
22h
23n
22n
24h
25h
24h



138
139
140
141
142
143
144
145
146
147
148
149
150
151
152

{000

0026
0028
0022
002¢

002E
0030

0031
0032

SFM/ALP Serial Port Driver

ZERO

Rev_In_Ptr
Rev_Qut_Ptr
Xmt_In_Ptr
Xmt_Qut_Ptr

Jiffy_Clock
Serial_Flags

Flags
Flags?

DEFINE

DEFINE
DEFINE
DEFINE
DEFINE

DEFINE
DEFINE

DEFINE
DEFINE

0Ch ; To ve used in
; Serial Port, Jiff
AN
28h
ZAh
2Ch

2Eh
30h

3ih
32h

comparisens

iy Clock, and flags



154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
n
172
173
174
175
176
in
178
179
180
181
182
183
184
189
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
200

0000
0001
0002
0003
0004
0005

0000
0001

0003
0004

SFM/ALP Serial Port Driver

“e o ma e we we wa

Xmt_Active:
Xmt_Full:
Xmt_Emptys -
Rev_Fulls
Rev_Empty:
CR_Detected:

Timeri_Int:
Jiffy_Override:

Accel:
T_Full:

Page 6

R R kR K A X F X A XA A A A XAk XK A X AR XXX X XRKNXKK KN

EE A

(s3]
]

*
QUATES *
*
x

R R T XX KR KR KX XK AKX XXX AR KR KRR XK XXX AN LN KX

equ
equ
equ
equ
equ
equ

equ
equ

equ
equ

Serial

[ S =T

’
.
!
.
!
.
1
.
’
.
!
.
’
.
’

Flags

— D~

!
’
'
I
1
1
1
1

; Flags 2

7 10_PORT

Flag

Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit

regi

Bit

; Bit
; Bit
; 8it
; Bt
; Bit
; Bit
; Bit

0
1
2
3
4
5
b
7

<SS wm

e A R e T S
i

Register bit locations
= Xmt Active

= Xmt Full

Xmt Empty

Rev Full

Rev Empty

CR Detected

i

0w

ter assignment

= Timer | Interrupt Occured
Software Enable of Jiffy Timer

[T IT]

"o

Register assicrment

Bit
Bit
Bit
Bit
Bit
Bit
Bit
Bit

~) N LN B D O - €3

2 pin

Bit
Bit
Bit
3it

; Bit

Bit
Bit
it

0

—d N U B o N e s
'
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207

208

209 ; ASCII characters

210 000D Cr: equ 13 ; Carriage Return

211 000A Lf: equ 10 ; Line Feed

2120008 Bs: equ 08 ; Back Space

213 007F Del: equ 1Fh ; Delete

214 0007 Bel: equ 07 : Bell

215 000C FF: equ 12 ; Form Feed

216 0009 Ht: equ 9 ; Morizontal Tab

217 0008 Vt: equ 11 ; Vertical Tab

218 0020 Sp: equ 32 ; Space

219

220 0000 Portl_init: equ 000h  ; No Instrument Selected
221 00FF Port2_init: equ OFFh 7 ALl Inputs HIGH

222



224

SFM/ALP Serial Port Driver

%age

8



226
221
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244

0000

0000
0000
0000
0000

SFM/ALP Serial Port Driver Pace 3

e e we we we wo we

Extrn

Public
Public
Public
Public

R A X XX A X KK XA X T XX R X KX E ¥ R A A X XXX X KR KA AR KX NE XA XN KX

EXTERNALS &
PUBLICS

* A+ % w4

* M %

LRSS RS RS R R RS R RS R R R R R R R R TSR]

; Equate Publics
Rev_Buffer, Xmt_Buffer, Rcv_fnd, Xmt_End

Init_Serial, Rx_Int, Tx_int

Rev_Char, Xmt_Char, Send_Msg, Wait Tx_Inactive
Send_Hex_Word, Send Hex_Byte, Asc_Hex, Wait CR
Clear_Com



246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267

e me me we we =,

~e =

~e

SEM/ALP Serial Port Driver

)
5

o)
(D
<>

*ttttt*ttt:tttttttttxtwxtttxtxtktxxxxxxtttttttxxltttx

* x
* BUFFERED / iNTERRuE™ *
* x
* DRIVEN SERIAL pPoRT *
* *
* ROUTINES *
* x

tttt*ttittttttttttttttttttt!txtt*ltt!*ttttttttt*!ttt*

Init_Serial : Initializes serial port and buffers

Rev_Char : Reads 1 character from serial port
Xmt_Char : Sends 1 character out serial port
Send_Msq : Sends a message out serial port
Send_Hex_Word Sends word in Ax as ascij encoded hex
Send_Hex_Byte Sends byte in Al as ascii encoded hex
Wait_CR : Waits until a carriage return is detected
Wait_Tx_Inactive: Waits until the serial Xmr is inactive



269
270
271
272
273
2
275
276
21
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
2%
293
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
il
312
313

0000

0000 B14DOE
0003 B1800E
0006 B10911
0009 A1000026
000D 21000028
0011 A100002a
0015 A100002C

0019 B11430

001C 914008
001F FB
0020 FO

SFM/ALP Serial Port Driver Page 11

.t**tttttttt**x*t*tttttt:x:xxxxxxxt'txxtxrtxtttt:xtrtxtxrxx:xx:xwxxxtxrtttxt*txx

'
ok x
[

ok *
'

Hd INIT SERIAL ¥
I3 1 *
1

ok *
[
;trtt***t***t*ttttxti*ttttzxtxxtttttxtttttttxttttttxttttixxxxttt*ttttrttttttt*tt
;¥ 1lnputs | outputs i routines called I reqisters altered *
;*i*t*tt*t****ttit-kxtttxtrtxxtxxtxxxxttttttitxttt:xthtrttxttitttﬂmtt*tttxtxttt
s*  none | Baud I none | INT_MASK

¥ | SP_CON | | *
b | In_Ptr ! i *
A | Out_Ptr | | *
b | Serial_flags | [ *
I-ttttrt*ttttttttt*ttt****ttrttxxtktt*ttutkktttttxtt:xtttttttttfttrtntttttttx*txt

: This routine initializes the serial interrupts and input/output
: buffer pointers,

Init_Serial:

i xtal = clk source
ldb BAUD_RATE, # Low 804Dh ; Baud rate for 80c!36
ldb BAUD_RATE, § High 804Dh ;  xtal = ciock source.

i Set receive buffer pointers
ldb SP_CON, #0C00:00:0 ; No Parivy

; Receiver enabled

! serial port mode 1.
1d Rev_In_Prr, § Rev Buffer
1d Rev_Out_Ptr, § Rev Buffer

; Set transmitt buffer pointers

1d Xmt_In_Ptr, ¥ Xmt Buffer
1d Xme_Out Ptr, § Xmt Buffer

ldb Serial _Flags, #00010100% 7 Clear flag

orb  INT MASK, §01000000b  ; enecle serial ‘nterrup
ei ; enabie interrupts
ret



315
316
317
318
319
320
321
322
323
324
325
326
321
328
329
330
33
332
333
334
335
336
337
338
339
340
341
382
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367

0021
0021 BOO71B

0024 990318
0027 D701
0029 FF

0023 991318
0020 D707
002F 71EF31
0032 ccia
0034 F3
0035 F0

0036 997F1B
0039 DFOS
003B 990818
003e D73F

0040 B1081A
0043 EFD500
0046 B1201A
0049 EFCFO0
004C B1081A
004F EFC900

0052 3€3008
0055 3B300C

0058 882826
0058 D707

SFM/ALP Serial Port Driver

(23228222220

!
1
.
’
!
!

.
!

.
1

Rx_Int:

RI_00:

RI_01:

RI_10:

Interrupt,
; Handle Receive
1db Ah, SBUF
cmpb  Ah, §03
jne RI_00
rst
cmpb  Ah, §19°
jne RI_01
andb  Flags, $0EFh
pop Ax
popf
ret
cmpb  Ah, $Del
je RI_10
cmpb  Ah, #Bs
jne RI_20
ldb Al, #Bs
cail Xmt_Char
ldb AL, 1
call Xmt _Char
ldb Al, #Bs
call Xmt_Char
ibs
jbs Serial Flags, Rev_full, RI_12
cmp Rev_In_Ptr, Rev_Out Ptr
jne RI_12

l l
[ Serial Flags
| !

Page 12

*****ﬁt***t*t**tttttt*ttttti!!*t!*ttt*tt*xt*tt*tttt*tt***ttt*tt*tttt

s

!

H

ok *
!

* R X INT *
ok *
!

;t
;*t*t**ttf**t*t*t****t*xtttttt*xi**t***t*tttttttttt*ttttttttt*t****t*t******tt*t
;* inputs I outputs | routines called | registers altered *
'-ttt*tt*tttt*tt*tttt*ttttttt*ttw*ttttxtxtttttxtxttttttttixtﬂtttttttttttt*ttttttt
;*  SBUF | Rev_Buff I | Rev_In_Ptr *

I *
' *

' *

ott*tt***i**t*t****tt*tttititttttittttt*t*ttit*tttxiittttti*tti*tttt*tt**t*t*tt*

This routine completes the handling of a Serial Recieve

’

.
7

It is entered by a jump from the Serial ISR.

interrupt

Reaa Character from serial port

; ¢k for <entl> C

reset processor on control C
ck for <enth> §

disapie serial teiem
Exit ISR

Check for delete or backspace

jump 1f neither backspace or delete.

; 1f received delete or backspace send

3ack space, Space, 3ack space

Serial_Flags, Rev_Empty, RI_11 ; iF buff empty, don't remove

; any more characters.

; Lf buffer not full and

; (in otr = out_ptr) then
; recelve puffer empty,



t*****tti*t*tti*‘ki*t*****f**t****tttt***ttttt*t*t**tttxtt*tttttttttt*tttt

SFM_Flight_Mode
ALP_Flight Mode

FILE NAME : modes2.rl$
PROGRAM MODULE, NAME : modes?

SEGMENTS

IN THE MODULE

CODE

- Cross-reference -

B5C8
B7F4

Relative segment, address : 5DA4 - 6881

modes?

tm

modes_tm

io

Not referred tc
Not referred to

Page

ENTRIES ADDRESS REF BY MODULE
sfm_std 5DA4 modes
sfm_irpa 6170 modes
sfm_hi_res SE43 modes
sfm_gt_3 6096 modes
sfm_gt_2 SFBC modes
sfm_gt_1 5EE2 modes
sfm_erpa 620F modes
sfm_clean 6286 medes
alp_std 6636 modes
alp_m_res 6725 nodes
alp_hr_ne 67CB modes
alp_hi_res 06AC modes
alp_clean 6805 modes
alp_5_pt 6340 modes
UDATA
Relative segment, address : DICE - DIES
ENTRIES ADDRESS REF BY MOCULE
v5_conv DIED sfm-alp
com_proc
modes
tm
modes_tm
io
vd_conv pipc - sfm-alp
com_proc
nodes
tm
modes_tm
io
v3_conv D1D8 sfm-aip
com_proc
modes
tn
modes_tm
io
vZ_conv D1D4 sfm-alp
com_proc

modes

5



- Cross-reference - Page

tm
modes_tm
io
kTe D1E4 sfm-alp
com_proc
modes
tm
modes_tm
1o
i5_conv D1E2 sfm-alp
com_proc
modes
tm
modes_tm
10
i4_conv DIDE sfm-alp
com_proc
modes
]
modes_tm
10
i3_conv D1DA sfm-alp
com_proc
modes
tm
modes_tm
10
12_conv D1D6 sfm-alp
com_proc
modes
tn
modes_tm
10
il real DIDO Not referred to
i1_conv DICE sfm-alp
COm_proc
modes
tm
modes_tm
io

CDATA
Relative seqment, address : AT1E - ATLF
IDATA
Relative segment, address : D152 - D153
ENTRIES ADDRESS REF BY MODULE
vl_conv D152 sfm-alp
com_proc
mnodes
&
nodes_thm
10

x*tttiki*t*t**t*ttt*t*xt*xt*ttxtxxtxxxxtxxxxxH(xxx:txxtxxxxtxxt:xxxt-twtx



FILE NAME
PROGRAM M

SEGMENTS

- Cross-reference -

s tm.rls
ODULE, NAME : tm

IN THE MODULE

CODE

Relative segment, address : 6882 - 6FF6

Page

ENTRIES ADDRESS REF 3Y MODULE
test_telem_two_chan 6C49 Not referred to
test_telem 6958 com_proc
send_telem 6F84 Not referred to
send_ready_tm 68ED sfm-alp
init_telem 6DDB sfm-alp
data_to_tm 6882 sfm-alp
com_proc
CSTR
Relative segment, address : B2F2 - BZFE
UDATA
Relative seqment, address : D1E6 - DIF1

ENTRIES
send_serial_tm

new_SFM_AD val

new_ALP_AD val

idle_count

SFM_packet_ready

IDLE_packet_ready

HSKP_packet _ready

ADDRESS

DLEA

DIEE

DLEC

D1FQ

D1E7

DIEY

DLES

REF BY MODULE
sfm-alp
com_proc
modes
modes?
medes_tm
sfm-alp
com_proc
medes
modes?
nodes_tm
sim-alp
com_proc
moaes
modes?
modes_tm
sfm-alp
com_proc
modes
modes?2
modes_tm
sfm-aip
com_proc
modes
modes?
modes_tm
sfm-alp
com_proc
modes
modes?
modes_tm
sim-aip
COm_proc
modes
modes?

7



ALP_packet _ready

R R R R R R AR R R XK A AR AR KA KR KA XA AR XXX XK AR TR KK

FILE NAME : modes_tm.rld

- Cross-reference -

D1E6

PROGRAM MODULE, NAME : modes_tm

SEGMENTS IN THE MODULE

CODE

Relative segqment, address : 6FF8 - 7ADSY
ENTRIES ADDRESS
tm_sfm_std 6FF8
tm_sfm_irpa 7433
tm_sfm_hi_res T02A
tm_sfm_gt_3 1341
tm_sfm_gt_2 124F
tm_sfm_gt_1 7150
tm_sfm_erpa T4ES
tm_sfm_clean 1597
tm_null_mode TAD8
tm_hskp_mode TADY
tm_alp_std 1774
tm_alp m_res 78D9
tm_alp_hr_ne 7998
tm_alp_hi_res 7826
tm_alp_clean TA4E
tm_alp_5_pt 7621

CONST

Relative segment, address : BB48 - BB67
ENTRIES ADDRESS
tm_fun_list BB438

IR 22202ttt sttt sttt sttt sttt s R0t Rl

FILE NAME : crc.rlh
PROGRAM MODULE, NAME : crc

SEGMENTS IN THE MODULE

CODE
Relative segment, address :
ENTRIES
crc_word
crc_byte
crc_buff

LRS00 Rttt sttt sttt Rt Rttt s st i it i Rattd

FILE NAME : 1o.rl5

TADA - D14
ADDRESS
7853
TADA
1C5A

nodes_tm
sfm-aip
com_proc
modes
modes?
modes_tm

REF BY MODULE

Not referred to
Not referred to
Not referred to
Not referred to
Not referred to
Not referred to
Not referred to
Not referred to
Not referred to
Not referred to
Not referred to
Not referred to
Not referred to
Not referred oo
Not referred to
Not referred %o

REF BY MODULE
tm

REF BY MODULE

Not referred to
Not referred ©0
Not referred to

Page

8



- Cross-reference - Page
PROCRAM MODULE, NAME : io

SEGMENTS IN THE MODULE

CODE
Relative segment, address : 016 - 8200
ENTRIES ADDRESS REF BY MODULE
uncln_prb 81C5 modes
modes?
shift_oce_vals 047 com_proc
tm
calib
set_vern_pg TFEF Com_proc
modes
calib
set_va_dac 7rB4 modes
modes?
tm
set_va TEFA sfm-alp
COm_proc
nodes?
tm
calib
set_qgrid_dac TE84 tm
set_grid TDAR stm-alp
com_proc
modes?
tm
set_dacd TED8 modes
. tm
read_ad 82C6 Not referred to
init_oces 16 sfm-alp
clean_prb 80C5 modes?
CSTR

Relative segment, address : 8300 - B344

*it*iittt*xtt*tikt*tttt*lt*tttxtkttktxtlxxixttk*tttxtt*txt*x*ttrttliktxt!

FILE NAME : calib.rld
PROGRAM MODULE, NAME : calib

SEGMENTS IN THE MODULE

CODE
Relative seqment, address : 8202 - 870A

ENTRIES ADDRESS REF BY MODULE
C_va_sweep 8623 com_proc
c_calib_vr 8551 com_proc
c_calib_va 8202 com_proc
c_calib_gr 836C com_proc
c_calib_em 8427 com_proc

“STR

Relative segment, address : B346 - B4lA



- Cross-reference - Page 10

tk*titt**ttt*i*i‘*t*ttti’***ttt***t'k*t*t*t*‘kttt*kttttttt*ttrt\'tktttittttttt

FILE NAME : sfmalp.obj
PROGRAM MODULE, NAME : sfmalp
ABSOLUTE ENTRIES ADDRESS REF BY MODULE

Probe_Cln_WR F000 sfm-alp
com_proc
modes
modes?
tm
modes_tm
10
calib

Telem_WR FC00 sfm-alp
com_prec
modes
modes?
m
modes_tm
io
calib

Telem FCO0 Test

EMeter_RD F400 sfm-alp
com_proc
modes
modes2
tm
modes_tm
10
calib

EMeter_WR F800 sfm-aip
com_proc
nodes
modes2
tm
modes_tm
io
calib

VAGen_WR 800 sfm-alp
com_prec
modes
modes?
tm
modes_tm
io
calib

Timer WR £000 sfm-alp
com_proc
modes
modes?
jaul
modes_tm
10
calib

Grid_Volt_WR £000 sim-alp



loader
Loader_CS
EEPROM_stop
EEPROM_start
IRAM_stop
IRAM_start
Flags2

-Flags

Serial_Flags

Fl
Fh
Fx
El
Eh
Ex
Dl
Dh
Dx
Cl
Ch
Cx
Bl
_Bh
Bx
Al
Ah

- Cross-reference -

2100
4000
€000
4000
DFFF
000
0032

0031

0030

0024
0025
0024
0022
0023
0022
0020
0021
0020
001
001F
001E
001cC
001D
001C
001A
0018
001a

com_proc
nodes

medes?

tm

modes_tm

i0

calib
com_proc
Test

Test

Test

Test

Test

sfm-alp
com_proc
modes

modes?

tm

modes_tm

i0

calib
sfm-alp
com_proc
nodes

modes?

tm

modes_tm

10

calib
sfm-alp
com_proc
modes

modes?

tm

modes_tm

i)

calib

Not referred
Not referred
Not referred
Not referred
Not referred
Not referred
Not referred
Not referred

Not referred ©

Not referred
Not referred
Not referred
Not referred
Not referred

Not referred ¢

Not referred
Not referred
Not referred

0
Lo
Lo
0
to
4]
Lo

Page
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ABSOLUTE LOCALS

IR_BASE

R8

RY

RO

Rl

R2

R3

R4

RS

R6

R7

SP
STACKPOINTER
AD_RESULT_LO
AD_RESULT_HI
AD_COMMAND
HSI_MODE
HST_TIME
HSI_STATUS
HSO_TIME
HSO_COMMAND
SBUF
SBUF_RX
SBUF_TX
INT_MASK
INT_PEND
WATCHDOG
TIMER]
TIMER2
BAUD_RATE
10_PORTO
10_PORTI
10_PORTZ
SP_STAT
Sp_CON

10S0

1081

10C0

10C1
PWM_CONTROL
banking
INT_PENDL
INT_MASK1
WSR

1052

10C2

ZERO
Rev_In_Ptr
Rev_Qut_Ptr
Xmt_In_Ptr
¥mt_OQut_Ptr
Jiffy Clock
xmt_Active
fmt_Full

- Cross-reference -

ADDRESS

Page
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SEGMENTS

Xmt_Empty
Rev_Full
Rev_Empty
CR_Detected
Timerl_Int
Jiffy Override
Accel

T_Full

Cr

LE

Bs

Del

Bel

FF

Ht

Vt

Sp

portl_init
port2_init
Delay_Const_96
Delay_Const_196

IN THE MODULE

CSTACK
Relative

ZRAM
Relative

segment, address :

LOCALS

segment, address :

ENTRIES
clean_word

SFM_mode_start_time

ALP_mode_start _time

Curr_SFM_Mode

- Cross-reference -

0002
0003
0004
0005
0000
0001
0003
0004
000D
000a
0008
0o7F
0007
000C
0009
0008
0020
0000
00FF
014C
01F2

€000 - CTFE
ADDRESS

D000 - D151
ADDRESS
poic

D022

DO1E

D008

REF 3Y MCDULE
sfm-aip
com_prac
moces
nodes?
o
medes_tm
i)

calib
sfm-alp
com_proc
acdes
nodes?
m
modes tm
o)
sim-aip
2om_0rec
ncdes
n0ces?
!
modes_tn
i0
sfm-aip

Page
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SFM_Mode Step

SFM_Mode_Ptr

Curr ALP_Mode

ALP Mode_Step

ALP Mode Ptr

xmt_End
Rev_End
Xmt_Buffer
Rev_Buffer
Rom_CS
Clock_2P

ALP_VA Val

- Cross-reference -

D00C

D004

D006

DOOA

D002

D152
D076
0076
D026
D000
DOOE

com_proc
nedes
nodes?
i}
modes_tm
i0
sim-alp
com_proc
modes
modes?
tm
modes_tm
io
sfm-alp
com_proc
modes
modes?
it
modes_tm
io
sfm-alp
com_proc
modes
modes?2
tm
nodes_tm

o
modes_ta
1o
sfm-alp
com_proc
nedes
modes?2
tm
modes_tm
0

Ser

Ser

Ser

Ser

Test
sfm-alp
com_proc

Page
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- Cross-reference - pPage

calib
SFM_VA_Val D018 sfm-aip
com_proc
modes
modes?
tm
modes_tm
10
calib
ALP_Vern_PG D016 sfm-alp
com_proc
modes
modes?
tm
nodes_tm
10
calib
SFM_Vern_EG D014 sfm-alp
com_proc
rodes
modes?
tm
modes_tm
10
calib
Status D012 sim-alp
com_proc
modes
nodes?
tm
medes_tm
10

Telem_Buff
Relative segment, address @ DIF2 - D851

ENTRIES ADDRESS REF BY MODULS

IDLE_telem D832 sfm-alp
com_proc
modes
modes?2
ol
modes_tm

HSKP_telem DIE2 sim-alp
com_proc
medes
modes?2
o
modes_tA

SFM_telem DAF2 sfm-alp
com_prec



ALP_telem

ROM

Relative seqment, address
ENTRIES

Delay

read_AD

sleep

delay

LOCALS

Reset

Rst_10
Main_Program
p_30

D_40

RA_10

**titi**t*t****ttttx****tt**tttxtttxtt

FILE NAME : serial.ob]

PROGRAM MODULE, NAME : Ser

ABSOLUTE LOCALS

IR_BASE

R8

R9

RO

Rl

R2

R3

R4

RS

R6

R7

SP
STACKPOINTER
AD_RESULT_LO
AD_RESULT_HI
AD_COMMAND
HST_MODE
HST_TIME
HSI_STATUS

- Cross-reference -

D1F2

: 4300 - 4381
ADDRESS

4337

4352

4348

4336

ADDRESS
4300
4325
4331
433C
4340
436A

ADDRESS

Page

modes
nodes?
tm
modes_th
sim-alp
com_proc
nodes
modes?
o
modes_tm

REF BY MODULE
Test

com_proc
sfm-alp
sfm-alp
com_prac
nodes

l

io

calib

t*t*tt*xxxxttxx:xxtx:xxtttrttt:xxtx
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HSO_TIME
HSO_COMMAND
SBUF
SBUF_RX
SBUF _TX
INT_MASK
INT_PEND
WATCHDOG
TIMERL
TIMER2
BAUD_RATE
10_PORT{
10_PORT1
I0_PORT2
SP_STAT
SP_CON

10S0

1081

10C0

10C1
PWM_CONTROL
banking
INT_PEND1
INT_MASK1
WSR

1082

10C2

Ax

Ah

Al

Bx

_Bh

Bl

Cx

Ch

Cl

Dx

Dh

Dl

Ex

Eh

El

Fx

Fh

Fl

IERO
Rev_In_Ptr
Rev_Qut_Ptr
Xmt_In_Ptr
¥mt_Out_Ptr
Jiffy_Clock
Serial_Flags
Flags
Flags?
imt_Active
¥mt_Full

- Cross-reference -

0004
0006
0007
0007
0007
0008
0009
0004
000a
0ooc
000E
000E
000F
0010
0011
oon
0015
0016
0015
0016
0017
0000
0012
0013
0014
0017
0017
001A
0018
001A
001C
001D
01C
001E
001F
001E
0020
0021
0020
0022
0023
0022
0024
0025
0024
0000
0026
0028
002a
02¢
0028
0030
0031
0032
0000
0001

Page
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SEGMENTS

Ser
Relative

Xmt _Empty
Rev_Full
Rcv_Empty
CR_Detected
Timerl_Int
Jiffy Override
Accel
T_Full

Cr

LE

Bs

Del

Bel

FF

Ht

Vt

5p
Portl_init
Port2_init

IN THE MODULE

segment, address :

ENTRIES
Clear_Com

Wait CR
Asc_Hex
Send_Hex_Byte

Send_Hex_Word

Walt_Tx_Inactive

Send_Msg

Xmt_Char

Rev_Char

Tx_int
Rx_Int
Init_Serial

LOCALS

- Cross-reference -

0002
0003
0004
000s
0000
0001
0003
0004
000D
000A
0008
007F
0007
gooc
0009
0008
0020
0000
00FF

4382 - 4654
ADDRESS
457C
4574
4557
4537

4529

4578

44F2

449D

4470

443D
43A3
4382

ADDRESS

sfmalp
ISR
Test
sfmalp
ISR
sfmalp
ISR
Test
sfmalp
ISR
Test
putchar
sfmalp
ISR
getchar
fmalo
3R
sfmalp
ISR
sfmalp
ISR

wy

Page
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- Cross-reference - Page 19

RI_00 43AC
RI_01 4388
RI_IO 43C2
RI_11 43DF
RI_12 43E6
RI_13 43F2
RI_14 43FD
RI_20 4401
RI_30 4404
RI_40 441A
RI_50 4428
RI_60 4439
TI_10 4444
Send 4459
TI_20 4459
T1_30 4466
RC_10 4478
RC_20 4489
RC_30 4493
RC_40 4498
XC_10 4481
XC_20 4489
XC_30 44C0
Set_Xmt_Active 44C2
Clr_Xmt_Active 44C6
Set _Xmt_Full 44CA
Clr_Xmt_Full 44CE
Set_Xmt_Empty 44D2
Clr_Xmt_Empty 44D
Set_Rcv_Full 44DA
Clr_Rev_Full 44DE
Set_Rcv_Empty 44E2
Clr_Rcv_Empty 44E6
Set_CR_Detected 44EA
Clr_CR Detected 44EE
SM_10 44F8
SM_20 4504
SM_30 4509
SM_40 4518
SM_50 4524
SBH_10 454C
SBH_20 4557
AH_20 456E
AH_10 4570
Message_Table 4586
Msqg_Table_End 4655

S22 202282222ttt Rttt ittt s R st Rttt ottt Rt

FILE NAME : isr.obj
PROGRAM MODULE, NAME : ISR

ABSOLUTE LOCALS ADDRESS
IR_BASE 001
R8 0014

R9 0018



RO
Rl
R2
R3
R4
RS
R6
R7
Sp
STACKPOINTER
AD_RESULT_LO
AD_RESULT_HI
AD_COMMAND
HSI_MODE
HSI_TIME
HSI_STATUS
HSO_TIME
HSO_COMMAND
SBUF
SBUF_RX
SBUF_TX
INT_MASK
INT_PEND
WATCHDOG
TIMER]
TIMER2
BAUD_RATE
I0_PORTO
I0_PORT1
I0_PORT2
SP_STAT
SP_CON
1050
[0S1
10C0
I0C1
PWM_CONTROL
banking
INT_PEND1
INT_MASK1
WSR
1082
10C2
Ax
Ah
Al
Bx
_Bh
Bl
Cx
Ch
Cl
Dx
Dh
DL
Ex

- Cross-reference -

001c
001D
001E
001F
0020
0021
0022
0023
0018
0018
0002
0003
0002
0003
0004
0006
0004
0008
0007
0007
0007
0008
0009
000a
000
060cC
000E
000E
000F
0010
0011
0011
0015
0Gi6
0015
0016
0017
0000
0012
0013
0014
0017
0017
001A
0018
001
01
001D
001C
001E
001F
001
0020
fo21
0020
0022

Page
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Eh

El

Fx

Fh

Fl

JERQ
Rev_In_Ptr
Rev_Out_Ptr
Xmt_In_Ptr
Xmt_Out_Ptr
Jiffy_Clock
Serial_Flags
Flags
Flags2
Xmt_Active
Xmt_Full
Xmt_Empty
Rev_Full
Rev_Empty
CR_Detected
Timerl_Int
Jiffy Override
Accel

T _Full

Cr

LE

Bs

Del

Bel

FF

Ht

vt

S5p
Portl_init
Port2_init
Tl

RI

- Cross-reference -

0023
0022
0024
0025
0024
0000
0026
0028
0022
002¢
002E
0030
0031
0032
0000
0001
0002
0003
0004
0005
0000
0001
0003
0004
0000
000A
0008
007F
0007
pooc
0009
0008
0020
0000
00FF
0005
0006

SEGMENTS IN THE MODULE
ISR
Relative segment, address : Not applicable
LOAD_ISR
Relative segment, address : 4000 - 42FF
LOCALS ADDRESS
Rom_Start 4000
cs 4000
Key 4002
Month 4002
Day 400C
Year 400E
T_Overflow 4010
AD Complete 4020

HSI_Available

4030

Page
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- Cross-reference - Page 22

HSO 4040
HSI1 4050
Trap_Vector 4060
OpCode 4070
HSI4 4080
T2cap 4090
T2overflow 4040
ExInt_Pin 4080
HSI_Full 400
NMI 4000
Software_Timer ISR 4100
STI_10 411C
STI_30 4122
Serial ISR 4200
SI 1 4210
SI_2 4216
Error_Int 421A
Error_Int_1 423D
Brror_Int_2 4244
Error_Int_3 4248
Error_Int_4 4252
Error_Int 5 4259
Error_Int_6 4260
Error_Int_7 4267
Error_Int_8 426E
Error_Int_9 42175
Error_Int_A 427C
Error_Int B 4283
Error_Int C 4282
Error_Int D 4291
Space 42FF

2222223322222 2222 2R e S eSSl s s R RERs st st e R

FILE NAME : timers.ob]
PROGRAM MODULE, NAME : Timers

ABSOLUTE LOCALS ADDRESS
IR_BASE 001A
R8 001A
R 0018
RO 001C
Rl 001D
R2 001E
R3 001F
R4 0020
RS 0021
R6 0022
R7 0023
Sp 0018
STACKPOINTER 018
AD_RESULT_LO 0002
AD_RESULT_HI 0003
AD_COMMAND 0002
HSI_MODE 0003

HSI_TIME 0004



HSI_STATUS
HSO_TIME
HSO_COMMAND
SBUF
SBUF_RX
SBUF_TX
INT_MASK
INT_PEND
WATCHDOG
TIMER]
TIMERZ
BAUD_RATE
10_PORTO
10_PORT1
10_PORT2
SP_STAT
SP_CON

10S0

1051

10C0

10C1
PWM_CONTROL
banking
INT_PEND1
INT_MASK1
WSR

1082

10C2

Ax

Ah

Al

Bx

_Bh

Bl

Cx

Ch

Cl

Dx

Dh

Dl

Ex

Eh

£l

Fx

Fh

Fl

ZERO
Rev_In_Ptr
Rev_Out _Ptr
Xmt_In_Ptr
Xmt_Qut_Ptr
Jiffy _Clock
Serial_Flags
Flags
Flags?2
¥mt_Active

- Cross-reference -

0006
0004
0006
0007
0007
0007
0008
0009
000a
000A
0oc
000E
0008
000F
0010
0011
0011
0015
0016
0015
0016
0017
0000
0012
0013
0014
0017
0017
001A
0018
001A
001c
001D
001
001E
001F
001E
0020
0021
0020
0022
0023
0022
0024
0025
0024
0oco
0026
0028
0022
g02¢
002E
0030
0031
0032
0000

Page
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LOADER.ASM




hhH: «HHHHH*#*H%##ﬁ#*hWHR!#&!H|llhlﬂ|ﬁliﬂ'9"ﬂﬂlhﬂ# EERREARRAERY
[ L
# Archimedes 8096,/196 Assembler v1.95/MD2 25/0ct/90 14:11:31 #
* L
* source = loader.asm ]
# List = loader.lst #
* object = loader.obj ]
[ options = ]
L]
[ {c) Copyright Archimedes Software Inc. 1988 #
0&lllﬂlhﬁt##’llRl#iﬁ'll.ili"lii|0|Ii!lli|iii'litl#l'i’lltittflliiiii!llllﬂ'ﬂ%ii

1 ;lt.l.ﬁﬁltﬁiltitlhiili.tltiatthktttkikttt‘i.ﬁﬁ!ititﬁ!tit.i!iiliﬁiﬁli..iiﬁ't.tt

2 [ *

3 A *

4 H LOADER. asn® *

5 HR *

6 Hid written by .

7 i John Dombrowski 4

8 Hid University Of Michigan *

9 i Space Physics Research Laboratory *

10 F 2455 Bayward *

11 H Ann Arbor, MI 48109 *

12 H {313) 422-1737 *

13 'l *

14 H october 19, 1990 anno domini .

15 :k *

16 A This program is used to download Intel Standard Hex into *

17 H the DATES control computer which uses the SEEQ 27HC256 EEPROM for *

18 Hid non-volital program storage. .

19 HAs Since the 80C196 microcontroller uses memory mapped *

20 H interrupt vectors near it’s code entry point this program maps *

21 i the interrupt vectors to fixed memory locations within the EEPROM *

22 H address space. *

23 .k upon Reset this program looks for an ID key in the EEPROM *

24 Hd address space and possiblely a checksum. If both are found *

25 e then the EEPROM software will be executed from its entry point. *

26 Hd 1f they are not found then the loader program will automatically *

27 Hid execute. *

28 H *

29 A The Loader program will understand command lines beginning *

30 H with a single command letter and terminating with a Carriage Return. »

31 H Spaces are ignored. Upper case characters only. *

32 it *

33 Hd . Load a line of Intel Standard HEX *

34 P 'R+ aaaa 111l pump hex code from start address a, length 1 *

35 H rCc’ calculate EEPROM Checksum, and store it in EEPROM *

36 R G’ Go from beginning of EEPROM program *

37 it /W’ aaaa dd .. Write data(’s) d starting at address a *

38 i *

39 Hi The Loader operates 1/2 puplex, 9600 paud, No Parity. *

40 ;* The Loader remaps interrupts to EEPROM. *

41 ;* rhe Loader Prompt ‘>’ whea it is ready for the next inst. *

- n *

:§ ':txitﬁﬁ.ttiiikillt.ltl!ﬁittil'l.ltt:tttnilii.t..t.tttlillﬁ.iilﬂiiﬁi'..ttktltti



4000
0000
0000
0000
0000

Assembler Directives

LSTCOD
LSTWID
LSTPAG
LSTXRF
PAGSIZ

+

+

56



Su

58

DATES Loader
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4300

4010
4020
4030
4040
4050
4100
4200
40E0
4060
4070

4200
4200
4080
4090
40A0
40B0O
40C0
40D0

4000
4002
4008
4009
400A

4000
cooo

000D
000A
007F
0008

0050
0026
0047
0020
0049
006E
0063

0008

DATES Loader

Page 3

.i.t:tti:.ti.tiihk’tttta"s.a.tﬁttsttitit-itatatt-ltlittatIﬁttttttitllttttaﬂt.
’

. %
;

*
*

v
.
’

YDates _Start

/Timer_Overflow

“AD_Complete

HSI _Available

HSO

HSI1
/Sftwr_Timer
vSerial
vExInt

vTrap Vector
vopCode

L $1
~Ri

HSI4
<T2cap
. T2overflow
- ExInt Pin

. HSI_Full

~NMI

cs
Key
Month
Day
Year

EEPROM_start
EEPROM_stop

Cr
Lf
Del
Bs

Keyl
Key2
Key3
Key4
Key5
Key#6
Key?

Portl imit

egu

equ
equ
equ
equ
equ
equ
equ
equ
equ
equ

equ
equ
equ
equ
equ
equ
egqu
equ

equ
equ
equ
equ
equ

equ
equ

equ
egqu
equ
equ

egqu
equ
equ
equ
equ
egu
equ

egu

ADDRESS

4300h

4010h
4020h
4030h
4040h
4050h
4100h
4200h
40EOh
4060h
4070h

4200h
4200h
4080h
4090h
40A0h
40B0h
40C0h
40D0h

4000h
4002h
4008h
4009h
400Ah

4000h
0C000h

$0Dh
$0AL
$7rh
$08h

rpr
15t
G’
r 2
[ &
'n’
re’

00001000Db

.

~

EQUATES *

.tt'.tl".l'i.i...iik.ﬂltl.'..'ttttlflkl.t’iil'..l'.'..".i.ll..'*l..ﬁ‘.l‘l'.

EEPROM Progam Start Address

Timer Overflow Vector

A/D conversion Complete Vector
HSI Data Available Vector

High Speed Output Vector

HSI.1 External Interrupt Vector
Software Timer Interrupt

Serial Interrupt

External Interrupt

Trap Interupt

Unimplimented OpCode Interrupt

Serial Xat Interrupt

Serial Rcv Interrupt

4th HSI FIFO entry Vector
Timer2 Capture Vector

Timer2 Overflow Vector
External Interrupt pin Vector
HSI FIFO Full Vector

NMI Vector

Checksum Word
Program Loaded Key
Compile Month

Day

Year

checksum start address
checksum stop address

Carriage Return
Line Feed

Delete
Back Space

Key Codes

Acc Controls inactive, Cam Act Low



114
115
116
117
118

120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166

001A

001A
001B

001C
001D
001E
001F
0020
0021
0022
0023

0018
0018

0002
0003
0002

0003
0004
0006

0004
0006

0007
0007
0007

0008

DATES Loader

LA AARRRRAANRANR AR
‘

.n
'
*

L]
[

$reg8096.inc

IR_BASE

- REG8096.INC

REGISTER

Page 4
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*

DEFINATIONS *
*

ttt"tl..ﬁﬁ*.!ﬁ*ilf.h..ﬁiﬁ“..iﬁtllt*ilttttﬂkili.ll.'..il.tllIl.ﬁ.tﬁiliilﬁli

Include file containing 8096 register definitions

ICC Working registers

: Register base address

DEFINE O1lAH

RS DEFINE (IR_BASE)
R9 DEFINE (IR_BASE+1)
RO DEFINE (IR_BASE+2)
R1 DEFINE (IR_BASE+3)
R2 DEFINE (IR_BASE#Q)
R3 DEFINE (IR_BASE+5)
R4 DEFINE (IR_BASB+6)
RS DEFINE (IR_BASB+7)
R6 DEFINE (IR_BASB+B)
R7 DEFINE (IR_BASB+9)
H Special Function Registers
SP DEFINE 18H
STACKPOINTER DEFINE 18H
AD_RESULT_LO DEFINE 02H
AD_RESULT_HI DEFINE 03H
AD_COHHAND DEFINE O02H
HSI_HODE DEFINE 03H
HSI~TIHE DEFINE 04H
HSI_STATUS DEFINE O06H
HSO_TIHE DEFINE 04H
HSO_COHHAND DEFINE O06H
SBUF DEFINE O7H
SBUF_RX DEFINE O7H
SBUF_TX DEFINE O7H
INT_HASK DEFINE O08H
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167 0009 INT_PENDING DEFINE O09H

168

169 000A WATCHDOG DEFINE OAH

170

171 000A TIMER1 DEFINE OAH

172 o000C TIMER2 DEFINE OCH

173

174 000E BAUD_RATE DEFINE OEH

175

176 000E IO_PORTO DEFINE OEH

177 000F IO_PORTI DEFINE OFH

178 0010 IO_PORTZ DEFINE 10H

179

180 0011 SP_STAT DEFINE 11H

181 0011 Sp_CON DEFINE 11H

182

183 0015 1050 DEFINE 15H

184 0016 I0S1 DEFINE 16H

185

186 0015 I10CO DEFINE 15H

187 0016 I0C1l DEFINE 16H

188

189 0017 PWM CONTROL- DEFINE 17H

190 -

191 0000 ZERO DEFINE O00h

192 0000 ZEROh DEFINE 00h

193 0001 ZERO1 DEFINE Olh

194 ; 80cl96 Special Function Registers

195

196 0012 IPEND1 DEFINE 12h

197 0013 IMASKL DEFINE 13h

198 0014 WSR DEFINE 14h

199 0017 10S2 DEFINE 17h

200 0017 10C2 DEFINE 17h

201

202 001Aa Ax Define 1Ah

203 001B Ah Define 1Bh

204 001A Al Define 1Ah

205

206 001cC Bx Define ich

207 o001cC Bl Define 1Ch

208

209 001E Cx Define 1Eh

210 001E cl Define 1Eh

211 001lF Ch Define 1rh

212

213 0020 Rcv_Ptr Define 20h ; Word
214 0022 Length Define 22h ; Byte
215 0023 Type Define 23h ; Byte
216 0024 Address Define 24h ; Word
217 0026 Check_sum Define 26h ; Byte
218 0027 Ccs_calc Define 27h ; Byte
219 0028 Down_Load_Err Define 28h ; Word



22v

DATES Loader
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g;; I-.tlﬁli.ﬁ'i.l.l‘t.l'.i.t..Q’Qt"QtQlI't'....‘t.‘.tﬂll'lllt*ﬂﬁ.i.ﬂl'.i...tl.tkt
224 H *
225 :* INTERNAL R AM *
226 b *
227 ;t.tl'tt"'..il.'l'lt.t..t.Qt.'itttttl't.tt.iiitt.titllttltﬁ.tii..tii..l.i!ii‘
228

229 0000 RSEG IntRams

230

231 o000 Ram_Start:

232

233 0018 org Ram_sStart + 18h

234

235 0018 DsSB 2 ; SP

236 001A DSB 2 ; AXx

237 o001cC DsB 2 ; Bx

238 O0O1E DSB 2 ; Cx

239 0020 DSB 2 ; Rcv Ptr

240 0022 DSB 1 ; Length

241 0023 DSB 1 ; Type

242 0024 DSB 2 ; Address

243 0026 DsB 1 ; CheckSum

2449 0027 DSB 1 ; CS Calc

245 0028 pSB 2 ; Down Load Err

246 - -

247 002A Hex Data: DSB 16 ; Intel Standard Hex Data Buffer

248 003A Rcv Buff: DSB 60 ; Serial Recieve Buffer

249 0076 Rcv_End:

250 -

251 0000 RSEG Stack

252

253 0000 DSB 100 ; Stack Buffaer

254 0064 Stack_Ptr:

255



25
258
259
260
261
262

264
265
266
267
268
269
270
271
272
273
274
275
276
21717
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300

0000
0000

0000
0002
0004
0006
0008
000A
000C
000E
0010
0012

0030

0030
0032
0034
0036
0038
003A
003C
003E

0018

0018

1040
2040
3040
4040
5040
0041
0042
E040
6040
7040

0042
0042
8040
9040
A040
BO40
c040
D040

CB

UALLS LOaAQer

Page ¥

A AR AN AN AN ARAN R AR R AR R A AR SRR A AR AR AAR R AR AN RAAN AR AR A AN R ARARARKAS AR AR IRRINRAARANDL

’

INTERRUPT

VECTORS

*
*
*

;tﬁttilntnhhttﬁh.t.itltt'tﬁttnittﬁttttttit.ttllllttitttitiuttt.ttitltiilﬁﬂtti

RSEG

RomStart:

CCR:

DCW
DCW
DCW
DCW
DCW
DCwW
DCW
DCw
DCW
DCW

ORG

DCW
DCwW
DCW
DCW
DCW
DCW
DCW
DCW

org

bCB

ROM (2)

; 8096 Interrupts

Timer Overflow
AD Complete
HSY_Avnilablo
HSO

HSI1

Sftwr Timer
Serial

ExInt

Trap Vector
OpCoao

; 80cl96 Interrupts
RomStart + 30h

Serial
Serial
HSI4

T2cap
T2overflow
ExInt Pin
HSI_Full
NMI

RomStart + 18h

11001011ib

. wo we

4010h
4020h
4030h
4040h
4050h
4100h
4200h
40EOh
4060h
4070h

4200h Ti

4200h Ri

4080h 4th HSI FIFO entry
4090h Timer 2 capture

40A0h Timer 2 overflow

40B0h External Interrupt Pin
40COh HSI FIFO Full

40D0h Non Maskable Interrupt

Enable Power Down

16 bit Bus Width

/¥rl & /Wrh write strobes
ALE

Ready = 1 wait state

Bo Program Lock
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30‘ '-i-Qﬂﬁi.t...ii!'ﬂ!i".‘..'...t'&.l.kttkttiklAill..il.i.ill‘l.ttﬁiltﬁ"’l..ﬁ..‘.ﬁ'ﬁl
303 Hd *
304 P RESET *
305 H *
305 '-.hlllltﬁ'..ttﬂ.ﬁ'...'.Ql't.!'t'ﬂ.t.'f.tﬁ.'l..t.'.'il..ﬁ.iltt.i.ﬁﬂ...l.".."‘.ﬁ
3o7

308 H Reset Entry Point

309

310

311

312 0080 org RomStart + 80h

313

314 0080 A102401C Reset: 1ld Bx, #Key ; Bx = Key Address

315 0084 B21D1A 1db Al, [Bx]+ ; read Keyl

316 0087 99501A cmpb Al, #Keyl ; test for key 1 match

317 008A D736 jne No_Key Match

318

319 008C B21D1lA 1db Al, [Bx]+ ; Read Key2

320 O0O8F 99261A cmpb Al, #Key2

321 0092 D72E jne No_Key Match

322

323 0094 B21DlLA 1db al, [Bx])+ ; Read Key2

324 0097 99471A capb Al, #Key3

325 009A D726 jne No_Key Match

326

327 009C B21DlA 1db Al, [Bx])+ ; Read Key2

328 009F 99201A cmpb Al, jKey4

329 O00A2 DV1E jne No_Key Match

330

331 00A4 B21D1A 1db Al, [Bx]+ ; Read Key?2

332 00A7 99491A cmpb Al, #KeyS

333 O00AA D716 jne No_Key Match

334

335 O00AC B21D1A l1db Al, [Bx}+ ; Read Key2

336 O00AF 996E1A cmpb Al, #Keyé6

337 00B2 DJ0OE jne No_Key Match

338

339 00B4 B21DlA 1db Al, [Bx]+ ; Read Key2

340 00B7 99631A cmpb Al, iKey?

341 00BA D706 jne No_Key Match

342

343 00BC Al100431cC 1d Bx, #Dates_Start

344 00cCO E31C br [Bx] ; all Keys match. Run Dates

345

346 00cC2 No_Key Match:

347 00C2 E73BOO br Loader_start ; Key Mis-Match. Run Loader

348



35
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
3sl
382
383
384
385
186
387
3as8
389
390
391
392
393
394
395
396
397
398
399
400
401
402

0100

0100
0100
0104
0106
0107
010A

010D

0110

0113

0116
0118
011aA
011cC
011E

0121
0124
0127

VALTLS Loader Page 10

-ht.t.ht.tﬂtitiibﬁ'thkt'llt'ti'itt!tltttttiknlttii!titlittitttk'tt!tﬁltttttﬂlt.

. .
s * LOADEHR ENTRY POINT *
xS *

;
.thltkltttt.tllt’il"".“'.t'ttt'tll..l.tli‘lQIti..t...l.i.t.'.ﬁ.ﬁlil‘ﬁl.t!i.l
’

org RomStart + 100h ; Loader Address = 2100h
Loader_start:
Al1640018 1d SP, #Stack Ptr ; Set stack pointer
1114 clrb WSR - ; 80cl196 Window Register
FA di ; disable all interrupts
B15503 1db HSI MODE, $01010101b
B108OF 1db I0_PORTI, lPortl_init ; init Portl

; Initialize Serial Port

B1AO1S 1db I0CO, #10100000b ; BSI.0 disabled

; T2 not reset each write
; HSI.1 disabled

; T2 ext rst disabled

; BSI.2 disabled

; T2 rst = HS1.0

; BSI.3 disabled

; T2 clk source = HSI.1

B1Allé ldb IOC1, #10100001b ; PWM enabled

; ACH.7 ext intr disabled
; Tl ovflo intr disabled
; T2 ovflo intr disabled
; BSO0.4 disabled

; TXD enabled

; BSO.5 disabled

; BSI intr = FIFO full

B18017 1db IOC2, #10000000b ; Clear CAM = YES

; Cam Lock = NO

; T2 alt intr = NO

; A/D prescaler = Normal

; A/D sample hold = Enabled
; Slow PWM = NO

; 72 U/D ena = NO

; Past T2 ena = NO

1108 clrb INT_MASK
1113 clrb IMASK1

1109 clrb INT_PENDING

1112 clrb IPEND1

B10117 1db PHH_CONTROL, $1

Bl14DOE 1db BAUD RATE, § Low 804Dh ; Baud Rate = 9600 Baud
B180OE 1db BAUD RATE, § High 804Dh ; xtal = clock source
B10911 1db SP_CON, $00001001b ; Mo Parity

Receiver Enabled



0.
404
405
406
407

DATES Loader

012A Al38041A
012E EFF302

1d
call

Ax, #Msgl
Send_Msg

Page 11

’

Serial Port Mode 1

Send Loader

Message
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411 H *

412 Hd MAIN LOO?P .

413 Had *

‘1‘ ;.Iﬁ..'.t...ﬂ..'ttﬁll.l..'.ﬁ'tt'.tﬁt.'i'fﬁ.‘ﬁ..ﬁﬁtlﬁ"ll...l...'.t..t.i..iﬂi'i.

415

416 0131 New_Line:

417 0131 B13EO7 1db SBUF, #'>' ; send ready prompt

418 0134 A13A0020 1d Rcv_Ptr, #Rcv_Buff ; set Rcv ptr to top of buffer

419

420 0138 91800F Loop: orb IO_PORTI1, $80h ; Pulse WatchDog Timer

421 013B 717F0F andb IO_PORTl, #7Fh

422

423 O013E BOlllA 1db Al, SP_STAT : read serial port status

424 0141 361AF4 jbc Al, 6, Loop . ; jump if no char rcv’d

425

426 0144 BOO71A 1db Al, SBUF ; Read character

427 0147 99031A capb Al, %03 ; check for °C

428 014A D701 jne L1

429 014C FF rst _: ReBoot on reciept of °C

430

431 014D 99201A Ll: cmpb Al, & '’ ; ignore spaces

432 0150 DFE6 je Loop

433

434 0152 990A1A capb Al, #LE ; ignore line feeds

435 0155 DFE1 je Loop

436

437 0157 99081A cmpb Al, #Bs ; check for Back Space

438 O01S5A D704 jne L2

439 015C 0520 dec Rcv_Ptr ; remove one character from Rcv Buffer

440 O15E 27D8 sjmp Loop

441

442 0160 C6211A L2: stb Al, [Rcv_Ptr]+ ; stuff it into Rcv_Buffer

443 0163 990D1A cmpb Al, #Cr ; Test for Carriage Return

444 0166 DIDO jne Loop

445

446

447

448 0168 B3013A00 Testl: 1ldb Al, Rcv_Buff ; Recall first character from Buffer
016C 1A ’

449 016D 993A1A cmpb Al, #':° ; Test for Intel Standard Hex

450 0170 D705 jne Test2

451 0172 EF7801 call Intel Standard Hex

452 0175 27BA sjmp New_Line

453

454 0177 993F1A Test2: cmpb Al, §'2° ; Test for Help

455 O017A D709 jne Test3

456 017C A180041A 1d Ax, #Msg3

457 0180 EFAl02 call Send Msg

458 0183 27AC sjmp New_Line

459

460 0185 990D1A Test3l: cmpb Al, iCr



461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490

0188
018A

018C
018F
0191
0194

0196
0199
0198
019E

01A0
01Aa3
01AS
01A8

01AA
01AD
01AF
0183
0185

01B6
01BA
01BD

DATES Loader

D702
27A5

99521A Testd:
D705

EFD600

2798

99571A Test5:
D705

EF6500

2791

99431A Testé6:
D705

EF1700

2787

99471A Test7:
D707

A100431A

C81A

FO

A168041A Test8:
EF6702
27172

jne
sjmp

capb
jne

call
sjmp

cmpb
jne

call
sjmp

capb
jne

call
sjmp

cmpb
jne
1d
push
ret

1d
call
sjmp

Test4
New Line

Al, #'R’
Test5
Read
New_Line

Al, #'W’
Testé6
Write
New Line

Al, $#'C’
Test7

CheckSum
New Line

Al, #'G”

Test8

Ax, #Dates Start
Ax -

Ax, #Msg2
Send Msg
New Line

Page 13

ignore null lines w/ only Cr

Test for Read Command

Test

Test

Test

exit

Send

for write command

for checksum command

for Go Command

loader.
address.

Invalid

Vector to EEPROM start

response Msg



492
493
494
495
496
497

498

499

500

501

502

503

504

505
506

507

508

509

510
511

512

513

514

515
516

517

518

519

520

521

522

523
524

525
526
521
528
529
530
531
532
533
534

01BF
01BF
o1cl
01cC5

01c7
01CA
01CE

01D0
01D2
01D6
01D9
01DC
01DF

0lElL

01E4
0lES
01EA

01ED
01F0
01F3
01F6
01F9
01FC
O1FF
0202

DATES Loader Page 14

0128
Al100401C
011A

661D1A
8900cCO1C
DIF7

C81A
A1004024
EFDDO1
BO1B1A
EFD701
CC1lA

AO1AlC

A1D9061A
D303
AO281A

EF3402
BO1D1A
EF0602
BO1C1A
EF0002
B1OD1A
EF1802
FO

.thtth:nttttitﬂt'lt'th!Qttaataatni:tttttttit-tnttaiattt.ﬁtttttlt'tttittthhttttt

i .
P CHECEK S UM .
» *

h
;tittitttiihtt'I.ﬁ'.*liiﬁi"ﬁiﬁﬁtl.ll..tlttttiiﬁt.“.t'ﬁtﬁti‘i.‘ilt‘ﬂit.ﬁitﬁ!tt

This routine calculates the checksum of the EEPROM and stores

; it in the EEPROM address reserved for it.

CheckSum:
clr Down_ Load Err
1d Bx, $EEPROM start
clr Ax -

CS_lO: add Ax, [Bx]+
cap Bx, #EEPROM stop
jne cs_10 -
push Ax
1d Address, #CS
call Write Memory ; store CheckSum in EEPROM
1db Al, Ah
call Write Memory
pop Ax
14 Bx, Ax ; save checksum in Bx
1d Ax, #Msgl3l ; send checksum result message
jnc cs_20 ; jump if no error occured in
1d Ax, Down Load Err ; Memory Write

cs 20: call Send_Msg

- 1db Al, (Bx+l)

call Send Byte
1db Al, Bx
call Send Byte
1db Al, ¥cCr
call Send Char
ret -



536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588

0203
0205
0207

0208
020E
0211
0214

0216
0219
021C
021E
0221

0224
0226
0229
022¢C
022E
022F
0232
0234
0237
023A
023D
0240
0242
0245
0247
024A
024D
024F

0251
0251

DATES Loader page 15

0128
0124
A13B0020

Bl1041E
B2211B
990D1B
DF40

090424
EFTEOL
DB3E

901824
EOLEEA

111A
B2211B
990D1B
p701
FO
EF6801
pB28
190418
BO1B1lA
B2211B
990D18B
DF20
EF5501
DB15
901B1A
EF6901
DBO2
27D3

A0281A

’-ltiﬁttlkhk.n.illl.I'.t'iiﬁttt!ﬁﬁtktg.ttli..iQlttltltttti.i.itkl't.iii.iiitiﬁtt
e .
P WRITE *
;' *
‘-t.!thtﬁuﬁktktti!.'ﬂ"'ﬂhlﬁﬁiihtt*kﬁttttﬁﬁk'.tiitﬁﬁ'ﬁttt..ttﬁtiittitt..tiﬁ‘ﬁt!tt
this routine reads a 4 digit HEX address and a variable number
; of 2 digit HEX data values and writes the data sequantally

; starting from the specifiod address.

H The address must be four characters long.

Each data byte must be 2 characters long, there may be

H up to 25 data bytes per input line. spaces are ignored.
Write: clr Down_Load_Err
clr Address
1d Rcv_Ptr, iRcv_Buff + 1
1db cl, #4 : read 4 char address
w_1o: 1db Ah, [Rcv_Ptr]+ ; read a character from Rcv Buffer
capb Ah, #Cr ; Test for end of buffer
je H_Errorl ; jump if error in address length
shl Address, #4 ; shift Address up one nibble
call Conv_Asc_Hex ; conv ASCII char to HEX
jc H_ErrorZ
orb Address, Ah ; combine HEX data w/ Address
dbnz ci1, w_10 ; loop until address construction done
Ww_20: clreh Al ; Clear data storage variable
1db Ah, [Rcv_Ptrl+ ; Read High pata Nibble Rcv Buffer
capb Ah, #Cr ; Test if Done
jne w_30
ret ; exit if buffer is empty
w 30: call Conv_Asc_Hex ; conv ASCII char to HEX
- jec H_Btrorz ; exit on conversion error
shlb Ah, #4 ; swap HEX to upper nibble
1db Al, Abh ; store HEX in Al
1db Ah, [Rcv_Ptr]* ; read lower data nibble Rcv Buffer
cmpb Ah, #13 ; test for empty buffer
je H_BrtorS ; Bxit on Errer
call Conv Asc_Hex ; conv ASCII char to HEX
jc W Error2 ; Bxit on conversion error
orb Al, Ah ; combine upper and lower nibbles
call Write_ Memory . write data to memory
jc H_Erroto ; exit if an error occurs
sjmp w_20 ; read next data value from Rcv Buff
W Error0:
- 14d Ax, Dovn_Load_Etr



58Y
590
591
592

594
595
596
597
598
599
600
601
602
603
604
605
606

0254

0256
0256
025A

025C
025C
0260

0262
0262

0266
0269

DATES Loader

2010

Al163061A
200A

Al18D061A

2004

A1B2061A

EFBBO1
FO

sjmp
w_Errorl:

1d

s jmp
w_Errorz:

1d

sjmp
H_Etror3:

14
H_40: call

ret

Ax, #Msglo

Ax, #Msgll
w_40

Ax, #Msgl2

Send Msg

~

“ o~

Page 16

Address Length Error Message

Nom Ascii character error message

pata Length Error

send error message
Exit
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:g: ,-.l.lthktli..ﬂAQ'Q...lllli't'titttiittli'itll'i.‘Q'i....tlii.t.tlliiiiﬁ"tilll.t'
610 H *
611 * R EAD *
612 it *
613 ;.t"kkﬁﬁﬂt..ﬁﬂ'ﬁﬁﬁ...Qﬂﬁﬁﬁﬁttt’tt!ktﬁ'*ﬁ'tiﬁtﬁti.ttt'liﬁtiilitttttl'l'ﬁﬂ.t...‘
614

615 ; This routine takes an address and an optional length and dumps data
616 H from memory to the serial port. Addres and length are specified in BEX.
617 H

618 H The Address may be up to 4 characters in length if checking
619 H a single byte.

620 H

621 ; The Address must be 4 characters long if the length is being
622 H specified. The Length may be up to 4 characters long.

623 ; ’

624

625 O026A Read:

626 026A 0128 clr Down_Load_Erx ; init variables

627 026cC 0124 clr Address :

628 O026E 0122 clr Length

629 0270 A13B80020 1d - Rcv_Ptr, .Rcv_Butf + 1 ; set ptr past rd’ command

630

631 0274 B1O41E 1db cl, #4 ; read up to 4 char into Address
632 0277 B2211B D_10: 1db Ah, [Rcv_?tr)+ : read ASCII character

633 027A 990D1B cmpb Ah, #Cr ; test for end of Rcv Buff

634 027D DF27 je D_30 H

635

636 027F 090424 shl Address, #4 ; shift addr up 1 nibble

637 0282 EF1501 call Conv_Asc_Rex ; ASCII char >>> Hex number
638 0285 DBSE jc D_Error ; Exit if Non Ascii char

639 0287 901824 orb Address, Ah ; Else, combine Hex w/ Addr
640 028A EOLEEA dbnz c1, D_10 ; read next address char

641

642 028D B1041E 1db cl, #4 : Read up to 4 Length char

643 0290 B22118B D_20: 1db Ah, [Rcv_Ptrl+ ; Read character from Rcv Buff
644 0293 990D1B cmpb Ah, #Cr : test for end of Rcv Buffer
645 0296 DFOE je D_30

646

647 0298 090422 shl Length, #4 ; shift length up 1 nibble

648 029B EFFCO00 call Conv_Asc_Hex : ASCII char >>»> Hex Number
649 029E DB45 jc D_Error ; Exit if Non ASCII char

650 O02A0 901B22 orb Length, Ah ; Combine Hex number w/ Length
651 02A3 EOLEEA dbnz cl, p_20 ; Read next Length Character
652

6§53 O02A6 BO251A D_30: 1db Al, Address + 1 ; Send Dump Address

654 O02A9 EF5001 call Send_Byte

655 O02AC BO241A 1db Al, Address

656 O2AF EF4AOl call Send_Byte

657 02B2 B1201A 1db AL, % ' ; send delimiter

658 02B5 EF6201 call Send_Char

659

Min Length =1

660 02B8 89000022 cmp Length, #0



02BC
02BE

02C0
02c3
02C6
02C9
02¢cC
02CF
02D1
02D3
02D6
0209
02DC

02DE
02E1l
02E4

02ES
02ES5
02E9
02EC

DATES Loader

D702
0722

B1101E
B2251A
EF3301
B1201A
EF4B01
0522

DFOB

EO1EED
B10OD1A
EF3EOL
27c8

B1OD1A
EF3601
FO

A13F061A
EF3801
FO

D_Done:

D _Error:

jne
inc

1db
1db
call
1db
call
dec
je
dbnz
idb
call

sjmp

1db
call
ret

call
ret

D_40
Length

cl, #16
Al, {Address )+
Send Byte
Al’ ‘i" r
Send_Char
Length
D_Done
cl, b 50
Al, #Cr
send Char
D 30

Al, #Cr
Send_Char

Ax, #Msg9
Send_Msg

page 18

dump 16 numbers / line
read data from memory
and send it

send space delimiter

bump xmt length counter
quit when length = 0
finish dump line
terminate dump line w/ Cr

Begin New Dump Line

end transmission w/ final Cr

send Error Message
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2:; :kttilt.lhkﬁlii"ll."ﬁl.tﬁ’i'.l!!ﬁkt..t‘lttl.ﬂltl.'llﬂ.'.l.i.lliﬁ..fﬁ’iﬂﬁ'ﬁl't
690 . *
691 i I NTEL S TANDARD HEX *
692 HA *
693 ;tﬁ'tﬁn.thkht.iﬁiﬁQ'ﬂ'tﬁﬁﬁ’i.ﬁt.tt&tt**'*ﬁ.ﬂ.ﬁii*tﬁﬁ!iiitlﬁ.t...'itit.ltﬁli'it‘
694

695 O02ED Intol_standnrd_ﬂex:

696

697 02ED 0128 clr Down_Load_Err ; clear transmission error variable
698 02EF 1127 clrb CS_Cnlc ; clear check cum calculation

699

700 O2F1 Al3BOO1C 1d Bx, IRcv_Buff + 1 ; set Bx to Rcv Buffer, past +:+ char
701 02F5 EF8900 call Asc_Hex ; Read Length character

702 ©02F8 BO1A22 1db Length, Al

703 O02FB EF8300 call Asc_Hex : Read Upper byte of address

704 O2FE BOLA25 1db {address + 1), Al

705 0301 EF7DO0 call Asc Hex : Real Lower byte of address

706 0304 BO1A24 1db (Address + 0), Al

707 06307 EF7700 call Asc Hex . ; Read Type

708 030A BO1A23 1db Type, Al

209

710 030D 88201C cmp Bx, Rcv_Ptr . check 1f Rcv Buff is empty

711 0310 D264 jgt ISH_Length_ Err ; *#** TEST MODE ***

712

713 0312 991022 cmpb Length, #16 ; Test for Record Length Too Long

714 0315 D25F jgt ISH_Length_Ert

715

716 0317 c822 push Length ; save length on stack

717 0319 A12A001E 1d Cx, #Hex_Data ; Cx poinmnts to Hex Data Buffer

718 031D 990022 cmpb Length, #0 : ck if no data to convert

719 0320 DFO9 je ISH_20

720 0322 EFS5C00 ISH_10: call Asc_Hex ; Read data byte

721 0325 C61F1A stb Al, [Cx}+ ; store into HEX data buffer

722 0328 E022F7 dbnz Length, ISH_IO

723

724 032B CC22 ISH_20: pop Length ; Restore Length fros stack

725 032D EF5100 call Asc_Hex ; Read checksum

726 0330 BO1A26 1db Check_Ssum, Al

727

728 0333 88201C cmp Bx, Rcv_Ptr ; check if Rcv_Buff contains less

729 0336 D23E jgt ISH_Length_Err H characters than were required
730

731 0338 990027 cmpb CS_Calc, 40 ; check for checksum error

732 033B D733 jne ISH_CS_Err

733

734 033D 89000028 Ccmp Doun_Load_Err, 30 ; check if Asc_Hex routine detected
735 0341 D737 jne ISH_Error ; any download errors

736

731

738 0343 990023 cmpb Type, #00 ; test for Hex Record

739 0346 DFO06 je ISH_Hex_Rocord

740



741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
7156
157
758
759
760
761
762
763
764
765
766
767
768
769
770
771
172
173
774
775
776
117
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793

DATES Loader

0348 990123
034B D717
034D FO

034E

034E Al12A001C
0352 990022
0355 D701
0357 FO

0358 B21DlA
0358 EF5800
03SE DB1A
0360 EO022F5
0363 FO

0364
0364 A1100628
0368 2010

036A
036A ALDEO0528
036E 200A

0370
0370 A1B90528
0374 2004

0376
0376 A18C0528

037A

037A A0281A
037D EFA400
0380 FO

0381
0381 B21D1B

ISH Bex_Rocord:
- 14

cmpb

jne

tet

capb

jne
ret

ISHH_20:1db

ISH_jypo_Err:
id

ISH_Rnnge_Error:

1SH_CS_E

IsH_Length_Brt:

call
jc
dbnz
ret

sjmp

14

simp

re:
1d

sjmp

1d

ISH_Error:

1d

call

ret

Type, #01
ISH_Typo_Brr

; Write data to

Bx, #Hex Data
Length, #00
ISHH_20

Al, {Bxl+

Write Memory
ISH_Error
Length, ISHB_ZO

Down_Load_Err. $nsgs
ISH_Error

Down_Load_Brt, #nsg?
ISH_Error

Down_Load_Err, $Nnsgé
ISH_Error

Down_Load_Err, $Msgs

AX, Doun_Load_Err
Send Msg

..:t:nl--nttthtantinatﬂttttiatitnntti

-tlttilttkﬁiil'iﬂﬁ
.

Asc_Hex:

pointed by Bx and convVv

A S

C

’

v

Page 20

test for end of load record

exit on end of load.

EEPROM

:

H

Make Sure length © 0

Read Data Byte
Write to memory
Exit if EEPROM error occurs
Repeat until all characters are written
Exit

Checksum Error message

Incorrect Record length message

ihtttttlttll!itltiiti'ﬁllil"ttiit.tllil.t

E X *
*

tltikt.ﬁtﬁlli.li'i.tt‘ttlllﬁlii"ittﬁﬁﬁl.llﬁi..lﬁﬁﬁiti'..t'iﬁ

This routine reads two ASCII characters in the Rcv Buffer

passed back in Al.

1db

Ah, {Bxl+

’

erts them into a HEX number. The result is

read first character



1>
795
796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825

0384
0387
038A
038D
0390
0393

0396
0399

039A
039A
039D
039F
03A2
03A4
03A7
03A9
03AC
03AE
03AF

0380
03B4
0385

VDATELS LOoader

EF1300
190418
BO1B1A
B21D1B
EF0700
901B1lA

741A27
FO

Conv_Asc_ﬂox:

793018

p31l

990A1B

DEOA

790718

D307

990F1B

D202

F8 CAH 20:
FO -

A1630528
F9
FO

CAH”IO:

call
shlb
1db
1db
call
orb

addb
ret

subb
jnc
cmpb
jlt
subb
jnc
capb
jgt
clrc
ret

1d
setc
ret

Conv_Asc_Bex
Ah, #4

Al, Ah

ah, [Bxl+
Conv_Asc_Hox
Al, Ah

Cs_Calc, Al

Ah, #°0'
CAH_10
Ah, #10
CAH_20
Ah, 47
CAH_10
Ah, #0Fh
CAH_10

Down_Load_Err, #Ms g4

PRI

-

pPage 21

shift Hex to Upper Bibble

store in Al
read second character

combine low nibble w/ high nibble

calc checksum

subtract ASCII 0’
non ASCII on borrow.

jump no borrow, Non

¢ = /borrow

ASCII

clear carry on good conversion

Non ASCII Ccharacter

set carry on error condition



827
828
829
830
831
832
833
834
835
836
837
838
839
840
84l
842
843
844
845
846
847
848
849
850
851
852
853
854

855
856

857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
8177

03B6

03B6
0388
03BA

038D
03cCl
03C2
03c4
03cs8
03C9

03CB
03CB

03CE
03D2
03D4

03D6
03D9
03DB

03DE
03E2
03E4
03E6
03ES
03E9

DATES Loader

Cc81lA
c81cC
C6241A

49004024
1C

D326
4900C024
1C

DBLF

p11418B

a177011C

051C
DIFC

9A241A
DFOF
EOLBFO

A1010728
0724
cclc
CC1lA

F9

ro

-..t'ﬁl'ﬁ't'i
*
*
*
.l.ﬁﬁﬁ..tiil

20

with

w:ito_ne-ory:
push
push
stb

sub

jnc
sub

jc

EEPROH_d.lly:
1db

id
dec
jne

ED_OO:
ED_IO:

cmpb
je
dbnz

id
inc
pop
pop
setc
ret

ADDRESS.
EEPROM then
the EEPROM perforas
will be portot-od.
mSec.

variable will be set to

page 22

I..C.’.l".i..ttﬁ"!i..'."....l'I..iI.lilliit.t.ﬁ.'l‘.l.ilil..tll
*

MEMORY »

*

WRITE

i.ilit.hﬁl.Ihﬁﬁitlﬁit‘ﬁtliitﬁﬁ“ﬁﬂﬁliiﬁﬂ!lttﬁﬁiﬂi‘kt'...ﬁtiﬁﬁl.t.t

This routine recieves & data byte in Al and its address in

1t the address of the data byte is in the range of the

this routine will use 2 /DATA delay algorythus while

jts write cycle. otherwise 2 normal memory write
The EEPROM write cycle delay will not extend beyond

data has been written it will be read back and XOR'd
1f there is an error then Down_Load_B:t

Error Message $14.

This routine does alter any registers.

Address is incremented by this routine.

carry set if a write error occurs, otherwise it is cleared

After the
the origonal data.

AX

X
Al, lAddross] ; write data into memory

: check address rangde

Bx, Address. 'BEPROH_st:zt
Vorify_ﬂ:ito ; jump if Address below EEPROM
8x, Address, SEEPROM_stop
Vorify_ﬁrite : jump if Address above EEPROM

ZEPROM /DATA delay

ah, #20 ; wait up to 20 mSec for EEPROM to
; complete write cycle

Bx, #375 ; load Bx w/ 1 mSec delay constant

Bx

ED_10

Al, [Address] check if EEPROM has completed write
v.tity_ﬁrito

Ah, ED_00

Dovn_Lond_Ett, gMsgl5s ; EEPROM pelay Write Failere
Address ; bump address

Bx

AX

; set carry on error



878
879
880
881
882
883
884
885

887
888

03EA
03EA
03ED
03F0
03F2
03F6

03F7
03F9
03FB

DATES Loader

B22518B
941B1A
DFO0S5
A1EC0628
F9

cclc
CClA
FO

Verify_Write:

VW_

1db
xorb
je
1d
setcC

pop
pop
ret

Ah, lAddress)+
Al, Ah
vw_10
Down_Loud_Err,

Bx
Ax

$Msglid

-~

. s e

page 23

readback address, pump address

jump if write verifys
else send Down load errorl message
and set carry
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:;1 :illl.lﬁ..h‘..'.i.hll..!ttll.‘tit!ttti..QI.C.lit.tt.'liiilltltl..l..l’il'lﬁlil..
892 H *
893 o * S END BYTE *
894 HA *
695 ;tﬁhhthhﬁ*kﬂtﬂﬁhhﬁﬁQ't‘ti'i*ﬁ*ﬁ*ﬁ***t"tttIﬁﬁ“ﬁﬁ.'ﬁiltlki.ﬁtttt‘tlﬁ"ﬁ‘.l’iﬁlﬁ.
896

897 H This routine sends the byte in Al as a two character

898 H ASCII encoded HEX value.

899

900 O03FC send_Byte:

g0l O3FC C81A push Ax ; save character

902 O3FE 71F01A andb Al, #0FOh ; mask off upper nibble

903 0401 18041A shrb aAl, #4 ;: move upper nibble to lower nibble

904 0404 2805 scall sB_10 ; send upper nibble

905 0406 CC1A pop X ; restore character

906 0408 710F1A andb Al, $0Fh ; mask of upper nibble

907 ; then send upper nibble

908

909 040B 75301A SB_10: addb Al, #°'0° ; convert Hex Character to ASCII

910 O040E 99391A cmpb Al, #'9° ; check for A-F character

911 0411 DAO3 jle SB_20

g12 0413 75071A addb Al, §7 ; correct 0-F character

913 0416 EF0100 sB_20: call send_Char

914 0419 FO ret

915



917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935

DATES Loader

041A

041A BO1AO7
041D BO111A
0420 351AFA
0423 FO

-'t.ﬁﬂﬁﬁ"l.ﬁ*
~
-
*
ﬁ.!.ﬁiﬁ'll..ﬂ

.. ms me e S

. .

Sond_chur:
1d

sc_lo: 1db
jbc
tet

itﬁiiliiil.'l...i'it!l.tt

s END

..i.ﬁiﬁ..l.ﬁ‘.ﬁ)ﬁﬁﬁtﬁttﬁt

This routine transmitts

waits until the

SBUF,
Al,
Al, 5.

serial port is

page 25

'I't...lil"‘i".l

CHAR

lﬁt..i.ﬁ."’llﬁtﬁi..iﬁ
*

*

*

tﬁttﬁiﬁt.i.li.‘ﬁltit'ﬁﬁ..lltﬁ‘ﬂﬂlltti.ﬁ‘

the character in Al then
not trans-ittinq

read serail port status

wait untl

1 Ti

flag 1is set



938
939
940
941
942
943
944
945
946
947
948
949

951
952
953
954
955
956
957
958
959

DATES Loader

0424 B21BI1E
0427 99001E
042A DFOB

042C BO1EO7
042F BO111E
0432 351EFA
0435 27ED

0437 FO

lli.lIl‘ttlikiih.t..i.'.t.'ttitlti..tti

*
»
®

’
’
’

S END

Page 26

M S G

.iil.lﬁ.itiAl.li..'l‘iitk!ﬂ.‘ﬁ'.iil!t.l

*
*
*

ﬁ.htl.'t’.iﬁ.ﬁk'.ﬁ.'ﬁiiﬂ"it.t’.'t.t.tﬁltﬁ..iﬁl‘iilt.lt....'.t..‘ll"ﬁ.ll.ﬁ!..

This routine sends the ASCII string message pointed to by Ax.
Characters in the string are transmitted until a null terminator is

detected.

Send_Msg: 1db

SM_10:

sM_20:

cmpb
je
1db
1db
jbc
sjmp

ret

Cl, f{Ax]+
cl, #00
SM_20

saur, Cl
Cl, SP_STAT
c1, 5, sM_10
Send Msg

; read
; exit

; Send
; Wait

; Send

character from table
when a null is detected

Character
until serial Port empty

next character
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90

962 '-iil'.".tt..i..l"l...'l.l.'t..t't.t.ltt.lt'll’.I'll.ﬂI.t..i..l.l.l'ﬁﬁﬁi"..i't
963 i * .
964 * MESSAG E TABLE *
965 :* ) *
966 ;ﬁ'itt.'.ﬂ.ttﬁiiﬁi"ﬂ'..’ﬁtﬁtttﬁttt“t"k.t‘tttt.ﬁﬁﬁﬁtttt.'t.‘.i.ﬁﬁﬁl‘.tﬂttiitt
967
968
969 0438 00202020 Msgl: dcb cr, ' as* DATES ***’, Cr

043c¢C 2A2A2A20

0440 44415445

0444 53202A2A

0448 2A0D
970 O044A 45455052 dcb 'EEPROM loader program’, Cr, Lf

044E 4r4ap206C
0452 6F616465
0456 72205072
045A 6F677261
045E 6DODOA
971 0461 52656164 dcb ‘Ready’, Cr, 00
0465 790D00

972
973 0468 4Dp657373 Msg2: dcb ‘Message Not Understood’, Cr, 00
046C 61676520
0470 4E6F7420
0474 556E6465
0478 7273746F
047C 6F640D00O
974
975 0480 3A202020 Msg3: dcb ' - powmload Intel standard Hex’, Cr

0484 20202020
0488 20202020
048cC 20202044
0490 6F776D6C
0494 6F616420
0498 496E7465
049C 6C205374
04A0 616E6461
04A4 72642048
04A8 65780D
976 O4AB 47202020 dcb 'G _ Go EEPROM program’, Cr
O4AF 20202020
0483 20202020
04B7 20202047
04BB 6F204545
04BF 50524F4D
04C3 2070726F
04C7 6772616D
04CB 0D
977 04CC 43202020 dch rc _ calculage Checksums - Store in BEPROM’, Cr
0400 20202020
04D4 20202020
04D8 20202043



978

979

980
981

0528
052C
052F
0533
0537
0538
053F
0543
0547
0548
054F
0553
0557
0558
055F

0563
0567
0568
056F
0573
0577
0578
057F
0583
0587

0588 0

058C
0590
0594
0598
059¢C
05A0
05A4

DATES Loader

616C6375
6C616765
20436865
636B7375
6D202D20
53746F72
6520696E
20454550
524F4DOD
52206161
6161206C
§c6c6c20
20202052
65616420
66726F6D
207B6161
61617D2C
206C656E
67746820
1B6C6C6C
6C7DOD

57206161
61612064
64202E2E
202D2057
72697465
20746F20
78616161
61702064
61746120
7646420
6464202E
28206464
7pODOAOO

446F776E
204C6F61
64204572
726F7220
2E2E2E20
4E6F6E20
41534349
49206368
61726163
74657200

0
446FT76E
204C6F61
64204572
726F17220
2E2E2E20
496E636F
72726563

Msgé:

Msg5S:

dcb

dcb

dcb

dcb

page 28

'R aaaa 1111 -~ Read froms {aaaal, length {1111}’ Cr
‘W aaaa dd .. ~ Wwrite to {aaaa} data {dd dd .- dad}’ .,
'pown Load grror ... Nom ASCII character’, cx, 00
rpDovh Load Error -.-- Incorrect Record Length’, ce, 00

Crx,

L,

00



00 ‘3D + ,y3bue 8SeIPPY 3oe1100ur - 10133 °3TIM, qop

00 ‘1D ¢ ,1830€10Yd> IIDSY uoN - - 10113 peed. qop
00 ‘1D ¢ ,8d&kl paooey fejul umou)un .++ 30119 peol umod. qop
00 '1D * ,sbue1 ssei1ppe Woydil eprsino “°° 1013173 peol umod, qop

00 ‘1D ‘,310113 WS xoeygd - 10113 PEOI umod, qop
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3#######li####fifi#f##f#i#f#if!fl#########t########8##5###35####################

§
H Archimedes 8096/196 Assembler V1,95/Mp? L3/Jul/92 04:04:38 §
§ §
H Source = test.asm §
H List = test.lst §
§ Object = test.obj §
§ Options = s §
§ §
§ (c) Copyright Archimedes Software Inc. 1988 §
i######f#9#5#1##########5###############i####i###########5#####S#SSS!SSSE##S####
1 ,-tti*ttttt**t*t*ttitt*tk**t*t****ttttitt**t*t**it*i‘kttttttt*t*t**t*t*ti**tt*
2 ;t x
3 H SOLAR FLUYX MONITOR x
4 ;t *
5 Hd ADVANCED LaANG MUIR PROSE *
6 ;x— *
7 H SEM/ALP *
8 i *
9 ;t x
10 H ROM, RAM and Telemetry Test Routines *
11 2* *
12 ;*trtt**t****t**ttttxtxttttrt**xtt*tw*xttxxxxtxxxtxx\txxxtttrtttxt*xt***trtxr
13
14 0000 Name Test
15 0000 Rseg  Test
16
17 ; Assembier Directives
190000 LSTCOD +
220000 LSTWID -
230000 LSTPAG +
240000 LSTXRF
25 0000 PAGSIZ 52
26
27

oo
(o)



30
31
32

SFM/ALP Self-Test Routines

Page

2



34
35
36
37
38
39
40
41
42
43
44

0000

SFM/ALP Self-Test Routines

e me me me wa me wa

Public

Page

3

i**ttttxtt*xx:xx:xttttrx*ixttx:ktttttxrthx:xxrxtxtxt

*

*

* P
*

w
-

*

—

(gp]

[*2]

x

*

l’*XX!ttk*x!*tXll!tl’XXtt!l’xtxtt!tk**ttt!t*ltrtttX!il’l’!

ROM_Test, ZRAM_Test, Telem_Test



0000
0000
0000

SFM/ALP Self-Test Routines 2age 4

~a wa we

’

Extern
Extern
Extern

RN Ak XA A T AT XA K XY AT XXX A XX T AT X XXX X AKX XAX KXY

* x

EXTZIRNALS h

* % %

(1SS 22223 S SRR RS E RS RS R AR R SRR SRR RS REesR et RRan el E]

Send_Msq, Delay, Send_Hex _Wora, Xmt Char
EEPROM_start, EEPROM_stop, IRAM_start, ZRAM_stop
Rom_CS, Lcader CS, Teiem



bl
62
63
64
65
66
67
68
69
70
i
72
73
74
75
76
i
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109

001A

0014
001B

001C
001D
001E
001F
0020
0021
0022
0023

0018
0018

0002
0003
0002

0003
0004
0006

0004
0006

SFM/ALP Self-Test Routines

Se e ma we we =

Page 5

t****t*tt*x*xt*xtrxrtxxxxttttx*ttt*xttf:txxttxtxxtt**

+*

x

*

*

* REGCISTER OSEFINITIONS
*
x*ttttttx*rxxt*tx1rwktttrtrxx*xttttttrt:ttﬁtt*xxt*t*t

SREG8096. INC ¢ INCLUDE FILE FOR 8096 REGISTERS

; - REG8096.INC -

H Include file containing 8096 register definitions

; 8096 C Compiler Working registers

IR_BASE DEFINE (Q1AH i Register case address

R8 DEFINE (IR_BASE)

R9 DEFINE  (IR_BASE+1)

RO DEFINE  (IR_BASE+?)

Rl DEFINE (IR_BASE+3)

R2 DEFINE (IR_BASE+4)

R3 DEFINE  {IR_BASE+5)

R4 DEFINE (IR_BASE#6}

RS DEFINE  (IR_BASE+7)

R6 DEFINE (IR_BASE+8)

R7 DEFINE (IR_BASE+9)

; Special Function Registers

SP DEFINE 18H

STACKPOINTER DEFINE 18H

AD_RESULT L0 DEFINE 024

AD_RESULT HI DEFINE 03H

AD_COMMAND DEFINE 024

HSI_MODE DEFINE 03H

HSI_TIME DEFINE 04K

HSI_STATUS DEFINE {6H

HSO_TIME DEFING O4H

HSO_COMMAND JEFINE {6H



110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
1490
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158

0007
0007
0007

0008
0009

000A

000
00oc

000E
000E
000F
0010

0011
0011

0015
0016

0015
0016

0017

0000

0012
0013
0014
0017
0017

d01A

SFM/ALP Self-Test Routines

SBUF
SBUF _RX
SBUF_TX

INT_MASK
INT_PEND

WATCHDOG

TIMER]
TIMER2

BAUD_RATE
I0_PORTO
10_PORT1
I0_PORT2

SP_STAT
SP_CON

1050
10S1

10C0
I0C1

PWM_CONTROL

$DEF8096. INC
- DEF8096.INC -

H
;
H
;
banking

SSFMALP . INC

INT_PEND1
INT_MASK1
WSR

1052

10C2

Ax

DEFINE
DEFINE
DEFINE

DEFINE
DEFINE

DEFINE

DEFINE
DEFINE

DEFINE

DEFINE
DEFINE
DEFINE

DEFINE
DEFINE

DEFINE
DEFINE

DEFINE
DEFINE

DEFINE

DEFINE

DEFINE
DEFINE
DEFINE
DEFINE
DEFINE

074
07H
07H

08t
09H

CAH

0AR
0CH

(EH

O

Page 6

Include file for getting a nonbanked mode:

; 80C196 Special Function Registers
12h
13h
14h
17h

A

iin

; Registers 1o pe used it assemply routines
LAh



159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
1
178
179
180
181
182
183
184
185
186
187
188
189
190

0018
001A
001C
001D
001C
001E
001F
001E
0020
0021
0020
0022
0023
0022
0024
0025
0024

0000

0026
0028
002a
002C

0030
0031
0032

SFM/ALP Self-Test Routines

Ah
Al
Bx
_Bh
Bl
Cx
Ch
Cl
Dx
Dh
Dl
Ex
Eh
El
Fx
Fh
Fl

ZERO

Rev_In_Ptr
Rev_Out _Ptr
Xmt_In_Ptr
Xmt_Out _Ptr

Jiffy Clock
Serial Flags

Flags
Flags2

DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE

DEFINE

DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE

DEFINE

ArnpT

DEFINE
DEFINE

Page 7

13h
LAR
Ch
“oh
1Ch

1£h

e

LEh
20h
21h
20h
22h
23h
22h
24h
25h
24h

00h ; To be used in comparisons

i Serial Port, Jiffiy Clock, and Flags
26h
28h
2Ah
2Ch



SFM/ALP Self-Test Routines Page 8

192

193 ; 22222 2 R e T R RS R R R RS SRR RS R RS S S S RsRR RSt R R
194 i ¥ i
195 ; *

19 ; ’ EQUATES .
197 ; * .
198 ; * :
199 ; (RS 2222222 SRR R R RSttt R s iRt Rt R RSt
200

201

202

203 ; Serial Flag Register bit locaticns

204 0000 Xmt _Active: equ 0 ; Bit 0 = Xmt Active

205 0001 Xmt_Full: equ 1 7 Bitoio= Xt Full

206 0002 Xmt _Empty: equ 2 ¢ 3it 2 = Xmt Empty

207 0003 Rev_Full: equ 3 ; 8it 3 = Rev rull

208 0004 Rev_Empty: equ 4 ; Bit 4 = Rev Empty

209 0005 CR_Detected:  equ 5 ; Bit 3 = (R Detected

210 ; Bit 6 =

211 ; 8l 7 =

212

213

214 ; Flags register assignment

215 0000 Timerl_Int: equ 0 ; Bit 0 = Timer 1 Interrupt Occured
216 0001 Jiffy _Override: equ i ; Bit 1 = Software Enanie of Jiffy Timer
217 pBit 2 =

218 ;Bit 3=

219 ; Bit 4 =

220 ; 3it 3=

221 p 3t b=

222 ;Bit 7 =

223

224

225 ; Flags 2 Register assignment

226 ; Bit 0 =

221 ;Bit 1=

278 ; Bit 2 =

229 ; Bit 3 -

230 ; Bit 4 =

231 ; Bit 3 =

232 ; Bit 6 -

233 ;30 7=

234

235

236 ; I0_PORT2 pin assignments {inpul pori}

237 ;Bit 9 =

238 ;Bit L=

239 ; Bit 2

240 0003 Accel: equ 3 ;3 ds



241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260

0004

000D
000A
0008
007F
0007
000C
0009
0008
0020

0000
00FF

SFM/ALP Self-Test Routines

T_Full:

Cr:
Lf:
Bs:
Del:
Bel:
FF:
Ht:
Vt:

Sp:

Portl init:
Port2 _init:

equ

equ
equ
equ
equ
equ
equ
equ
equ
equ

; ASCII

equ
equ

Page 9
;3 d s
;3 s =
; Bit ¢ =
; Bl 7=
characters
; Carriage Return

; Linre Feed

! Back Space

; Delete

; Bell

7 Ferm Feed

; Herizental Tab
; Vertical Tab

; Space

00Ch : No Instrument Selected
OFFh ;1 ALL Inputs HIGH



262

SFM/ALP Self-Test Routines

Page

1n

WV



264
265
266
267
268
269
270
271
272
213
274
275
276
271
218
219
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297

298
299

300
301
302
303
304
305
306
307

308

SFM/ALP Self-Test Routines

0000

0000 FA
0001 A102001E
0005 O11A

0007 661F1A
000A 8900001E
000E DTF7

0010 FB

0011 88010000
0015 1A

0016 DFOE
0018 €3010000
001C 1A

001D A106001A
0021 EFFFFE
0024 2007

0026 41090012
002A EFFFFE

002D A3010000
0031 1A
0032 88010000
0036 1A

Page 11

2222232222222 228 e SR R R R R R AR R R SRS R st AR R AR AR E]

!
.
!
+
L
!

* o  * %

.
.
!
!
'

.
.
!
!

;¥ inputs
s*  IRAM_CS
;t

Ict

| outputs

| ZRAM_CS !
| E
i |

-t*t***f***t***t*ti**t*ttttt!xtxtt*ttttttktttt*ttttttt*titt*tt**tt****‘k*t*tt*ttt

routines called |

KRR TR R R K A X KA A X R XX AR K XX XK XA AR AR AKX AR XX XA XX XA KKK

registers altered *

Send_Msg i Ax x
| Bx *
| Cx *

R 222222223832 223 30 RS s RS R Rt eSS RSttt iRttt R Rl

/
: in the zero pewer ram.
H

This routine verifys the Rcm to the checksum value stored

first time a new Rom is run.

ROM_Test:

di
1d
clr

RT_10: add
cmp

jne

el
cmp

je
st

1d
call

sjmp

RT_20: Id
call

RT_30: 1d

cmp

equ $

Cx, §EEPROM_start + 2
Ax

Ax, [Cxi+
Cx, $EEPROM_stop
RT_10

Ax, Rom_CS

RT_20
Ax, Rom_CS

Ax, {6
Send_Msqg
RT_30

Ax, #9
Send_Msg

- Ax, Rom_CS

Ax, Loager CS

1

It is norma! for this test to fail the

; disable interrupts

rom scarting address
clear result register

cneck for the end of the rom
re-enable interrupts
compair calc cxsum o stered cksum,

ump I CK.

mn
) ‘“I'A
Tf Zrror, Store new Cksum

msg §6 ROM cksum fall’

"20M ok’

verify R0M_CS eqguels icader S



309
310
3
312
313
314

SFM/ALP Self-Test Routines

0037 DFO7
0039 A115001A
003D EFFFFE

0040 F0

RT_40:

je RT_40
1d Ax, §21
call  Send Msq

ret

Page

12



316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
359
356
357
358
359
360
361
362
363
364

SFM/ALP Self-Test Routines

A55A

0041
0041 FA
0042 A100001E

0046 A21E1A
0049 AlS5AASIC
004D C21E1C
0050 8ALELC
0053 C21F1A
0056 D70F
0058 8900001F
005C DEES

005E FB

005F A108001A
0063 EFFFFE
0066 F0

0067 FB

0068 6902001E
006C AQLE1A
006F EFFFFE
0072 B1201A
0075 EFFFFE
0078 A105001A
007C EFFFFE

Page 13

-ttttttt*it**ttttt*tttttx:xx:xxvrtrtttxt*tﬂtxx::x:tt:xxrxxanxxtxttxtttltxxxtxtn

L
s
’

ox
ox

it RAM
.k

1
.x

!

x

x

TEST *
x

x

.ttti****ttixt***ttttttx*trxtrrx*tttt**xtttttttttwtrrxrtttttttttr*i*tttxtxtttrxx
1

routines called !

registers altered *

ct*f************t*tt**txi*xxtttt!X**tﬁttttt*kttt**txtkt*tt*lf*****t*t!t*?*tt*ttt

;¥ inputs [ outputs |
;¥ IRAM_CS | IRAM_CS

H | ' |
i | i

Send Msg | Ax *
i Bx *
i Cx *

-ttt*t*i**t*t***tt**ttttrtxttxxtttxttxtxtxttaxxttxttttxttttttxtttﬁ*txxxxxttttxix

1

H This routine checks the zero power ram byte by byte with an
; alternating bit pattern to verify that eack ram location is ok. It
; also calculates the 16 bit checksum of the zero power ram and verifys

that agents what is stored.
ZRAM_Check_Word := 0AS55Ah

IRAM_Test: equ $

di

1d Cx, §IRAM start
2T_10: Id Ax, [Cxj

1d Bx, §IZRAM_Check Word

st Bx, (Cx]

cop Bx, [Cx|

st Ax, [Cx]+

jne 1T 30

cp Cx, #1RAM_stop
it 2110

el
id Ax, 8
catl Send_Msq
ret

I7_30: el
sub Cx, 2
1d Ax, Cx
call Send_Hex Word
ldb AL, §' 1
call Xmt_Char
1d Ax, 15
call Send_Msg

The test performed is non-destructive.

; read @ character

; Bx = Alternating oit pattern
; write alternating bit pattern
; verify pattern

; restore origonal data

; Ck compalir for ram error

;test for end of Zrzam

e

w
s
E]

3]



365 007F FO
366

SFM/ALP Self-Test Routines

Page

i
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368
369
370
3N
3N
33
34
375
376
n
378
319
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404

405
406
407
408
409
410
411
412
413
414
415

SFM/ALP Self-Test Routines

0145
0080

0080 31008
0083 AL0FO01A
0087 EFFFFE
008a FO

0088 C81C
008D A188131C
0091 A1A5011A

0095 34100F
0098 €3010000
009C 1A

009D 0s1C
009F D7F4

00AL A112001A
00A5 2010

00A7 A119001A
00AB EFFFFE

O0AE A110001A
00B2 3C1002

Page 15

R R R R R K A KA K A N AN X T XK F XA R F XX A XA AR XK XA XK XA KA XXX A X R XA RT XN AR X0

!

I

*

)
.
L
.
1
.
4
.
1
!
.
!
!
ok
!
(R
1
.

*
!

nputs

T _Full

'3

TELEM

| outputs i ro

[ Telem
| !
| |

TE

(o]
[¥3]
~3

=

R 222222 RS s R Re RO ettt S Rt s i st it ts sy

utines called { registers altered *

IR 2222223 RS RSt R st s sttt sttt ss st ss st RRissist Rttt ittt sl Sy

Send Msg | Ax *
‘ *

' *

(X222 RS2SRRSRt e R R s e e R R SRR T R ]

’

Ne Se e we we wa

Telem_Test_Word

Telem

TT_10:

TT_20:

TT_30:

This routine fillis the

telemetry buffer with AS hex until it

is full and then checks that it begins tc empty within 25 mSec. If
it does then an ’OK' message is sent, if nct then a failure message.
If the telemetry buffer is full upon entry into this routine then a
message to that extent is sent.
will require 1.625 sec for telemetry to empty it

_Test:

ibs
1d
call
ret

push
1d
ld

jbc
st
dec
jne
ld
sjmp
ld

call

1d
jbs

:= (1ASh

10 PORT2, T_Full, TT_id
Ax, § 15

Send_Msg
Bx
Bx, #5000

Ax, #Telem Test Word

10_PORT2, T_Full, TT_30
Ax, Telem

Bx
TT_20

Ax, §18
TT_40

Ax, 25
Delay

Ax, §16

IC_PORT?, 7_Full, 7740

Upon filiing a 512 byte buffer it

relemetry buff not full
message

; durp if

; send zelemetry full

£

¢ fuil telem puff w/ up to 5000
. Words, (512 should be enough)

full

telem is

; exit when

; if tuffer ncr empty send pass

: message, -f still fyll send



SFM/ALP Self-Test Routines

416 0085 071A

417

418 (00B7 EFFFFE

419 00BA CCLC
420 008BC FO

421
422 008D

Errors:
Bytes:
CRC:

None
189
8CBS

inc Ax

TT_40: call  Send_Msg
pop Bx
ret

END
HEHEH

§ Test §
1111113,

Page 16

[$3

-n

d

—

—

ure asg



SFM/ALP Self-Test Routines Page
Symbol and Cross Reference Table
Synbol  Value Type Defline Refline
Segment Definitions
Test 008D SOOR 15
External Symbols

Delay 0000 X01 55 412
EEPROM_start

0000 Xx04 56 288
EEPROM_stop

0000 X05 56 293
Loader CS

0000 x09 57 308
Rom_CS 0000 X08 57 297 299 307
Send_Hex_Word

0000 x02 55 360
Send_Msg 0000 X00 55 301 309 311 353 364 396 418
Telenm 0000 X0A 51 404
Xmt_Char 0000 X03 55 362
LRAM_start

0000 X06 56 340
ZRAM_stop

0000 X07 56 348

ROM_Test 0000

Telem_Test

Public Symbols

ROOE 285 43

17
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0080 ROOE
1RAM_Test

0041
AD_COMMAND

0002 A}
AD_RESULT_HI

0003 Af
AD_RESULT_LO

0002 Af
Accel 0003 A
Ah 001B A}
Al 001A Af
Ax 001A A}
3AUD_RATE

000E A}
Bel 0007 A
Bl 001C A#
Bs 0008 A
Bx 001C A}
CR_Detected

0005 A
Ch 001F Ad
1 001E Af
Cr 000D A
Cx 001E Af

392

100

99

240

159

160

158

161

209

165

166

248

43

43

Symbols

36l

289 292 297
308 310 342
395 401 404

343 344 345

288 292 293

Page 18

299 300 304 307
36 352 399 363
408 411 At 416
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Del 007F
Dh 0021
Dl 0020
Dx 0020
Eh 0023
El 0022
Ex 0022
FF 000C
Fh 0025
Fl 0024
Flags 0031
Flags2 0032
Fx 0024

HSI_MODE 0003

HSI_STATUS
0006

HSI_TIME 0004

HSO_COMMAND
0006

HSO_TIME 0004
it 0009
INT_MASK 0008

INT_MASK1
0013

INT_PEND 0009

A

A
A
LY
Y
A
Ab
A

Y
Af
Y
A
Y

A}

A}

Af

At
A
A

A}

At

At

251

168

169

167

m

172

170

253

174

175

188

189

173

103

105

104

108

107

254

114

152

115

346

348

358

359
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INT_PEND]

0012 A¥ 151
10C0 0015 A# 134
10C1 0016 Af 135
10C2 0017 aAf 155
1050 0015 A 131
1081 0016 Af 132
1052 0017 a# 154
10_PORT0 000E Af 124
10_PORTL 000F Af 125

10_PORT2 0010 Af 126 394 403 413

IR_BASE 001A A} 79 81 8 8¢ 8 8 87 88
89 90 91
Jiffy_Clock
0028 A} 185
Jiffy Override
0001 A 216
LE 000A A 249
PWM_CONTROL
0017 Af 137
Portl init
0000 A 258
Port2_init
00FF A 259
RO 001C Af 84
Rl 001D A} 85
R2 001E A} 86

R3 001F Af 81



SFM/ALP Self-Test Routines

R4 0020
RS 0021
R6 0022
R7 0023
R8 0017
R9 0018
RT_10 0007
RT_20 0026
RT_30 002D
RT_40 0040
Rev_Empty
0004
Rev_Full 0003
Rev_In_Ptr
0026
Rev_Cut _Ptr
0028
SBUF 0007
SBUF_RX 0007
SBUF_TX 0007
sP 0018
Sp_CON 0011
sp_STAT 0011
STACKPOINTER
0018

Serial_Flags
0030

At
At
A}
At
A}
Af
R0O0
R00
R00

R00

A}

At
Af
Af
A}
A}
Af

At

At

A}

88
89
90
91
81
82
292
304
307

313

208

207

180

181
110
111
112

96
129

128

97

187

294
298
302

309

Page 21
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Sp 0020
TIMERL  000A
TIMERZ  000C
T7T_10 0088
TT_20 0095
TT_30 00a7
TT_40 0087
T_Full 0004
Telem_Test_Word
01A5
Timerl_Int
0000
vt 0008
WATCHDOG  000A
WSR 0014
Xmt_Active
0000
Amt_Empty
0002
Xmt_Full 0001
Xmt_In_Ptr
002A
Xmt_Out_Ptr
002¢
ZERO 0000

ZRAM_Check_Word

A55A

27_10 0046

A
Al
Al
R00
R0
R00
R0O

A

A

A
A
Af

Af

Af

Af

At

A

R00

256
119
120
399
403
411
418

241

390

215
255
117

153

204 -

206

205

182

183

1n

336

342

394

406

403

409

394

401

343

349

415

403

415

Page 22
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1730 0067 ROO 351 347
_Bh 001D A¥ 162

panking 0000 A} 145

Macro Definitions

Page 23
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‘%tlli#i##tt!i#ti##tl#tl###i###t###t##t####%#####8###8%#3#3####3i##&#####i###ii
Archimedes Universal Linker v4,11/D0S 14/541/92 16:28:17

8096

sfmalp.out

sfmalp.hex

intel-standard

-f sfmalp.xcl (-c8096 sfm-alp com_proc modes
nodes? tm modes_tm crc io calib sfmalp.obj

#

i

H

Target CBU i
H

i

i

i

H

serial.obj isr.obj timers.obj test.ob] printf §
§

i

§

i

i

i

i

i

i

List file

Qutput file 1
Output format
Command line

" H n 1] il

§

}

§

§

}

}

}

}

} putchar.obj getchar.obj cl18096

H -Z(CODE)LOAD_ISR,ROM,Ser,ISR,Timers,Test,CODE,
§ RCODE,CDATA,ZVECT,CSTR,CCSTR,CSTART,CONST=4000
§

§

i

H

}

H

¥

}

-Z(DATA)CSTACK,ZRAM,DATA,IDATA,UDATA,ECSTR,
WCSTR, TEMP, Telem Buf£=C000
-Fintel-standard -0 sfmalp.hex -xsmi -i
sfmalp.out -p58)

(c) Copyright Archimedes Software Inc. 1988 #
####!#tl#!##i%###!i#l#i###tt#f#####ti###t######ti##%#i93##!S#l&#i##iﬂ#&##ﬁ#i#i#
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AAERRKRAREE KRR KL AR RX R XA XXX

*

x

x

CROSS REFERENCE

*

x

x

txtt*i***tt**tt*t***ki*titttt*ttltxxlttt

Program entry at : B452 Relocatable, from module : CSTARTUP

*ittiti***iittt**t*ti****t*ti***t*itt**t

*
*

*

MODULE MAP

x

x

*

tftttttttttttktttttt**ttt**tt*tktttxtttx

FILE NAME : sfm-alp.rl5

PROGRAM MODULE, NAME : sfm-alp

SEGMENTS IN THE MODULE

: 4738 - 4964
ADDRESS

4931

4738

REF BY MODULE
Not referred to
sfmalp

CSTARTUP

Not referred L0

CODE
Relative segment, address
ENTRIES
send_hello
main
init_system
CSTR

Relative segment, address

: A720 - A826

UDATA
Relative segment, address
ENTRIES
D_count

DEBUG_LEVEL

: D154 - D157
ADDRESS
D154

D156

REF BY MODULE
com_proc
modes
modes?
tm

modes _ta
cre

i0

calib
com_proc
moces
modes?
ol
nedes_tm
crc

i0

caiib

x*xi*tt**t*tt*tt*t*txt*t**tt*ttkt*x!ttttttxxxtxxxxxxttxxtxxt*ttttxt:txxit



- Cross-reference - Page

FILE NAME : com_procC.rl5
PROGRAM MODULE, NAME : com_proc

SEGMENTS IN THE MODULE

CODE
Relative segqment, address : 4966 - 57CF
ENTRIES ADDRESS REF BY MODULE
uppercase 553B Not referred to
proc_instr_params 53AF calib
hex_conv 5597 calib
dec_conv 5671 calib
com_proc 4966 ’ stm-alp
c_tstop 4C55 Not referred to
c_tstart 4C39 Not referred to
c_tm_test 5011 Not referred to
c_status 4C80 stm-alp
c_smode N Not referred to
c_set_vern 4EDA Not referred to
c_set_va 4E63 Not referred to
c_set_pg 4F25 Not referred to
c_set_grid 4EAQ Not referred to
c_ser_tm 4DFD Not referred to
c_sample 4F7C Not referred to
c_reset 4C10 Not referred to
c_relay 5023 Not referred to
c_loader 539D Not referred to
c_help 4B6A Not referred to
c_debug 52FC Not referred to
c_convtest? 512A Not referred to
c_convtest , 50BE Not referred to
c_clrscr 52E5 stm-alp
bin_conv 5722 calib
CSTR
Relative seqment, address : A828 - AFAQ
UDATA
Relative segment, address : D158 - D1C3
ENTRIES ADDRESS REF BY MODULE
word_out D1C2 Not referred to
real _out D1BE Not referred to
comm_v D158 Not referred tc
comm_c D1BC Not referred to
CONST
Relative seqment, address : B460 - BS27
ENTRIES ADDRESS REF 8Y MODULE
commands B460 Not referred to

2282222322000 RRRR ettt sttt i iRttt it io Rt

FILE NAME : modes.rl5
PROGRAM MODULE, NAME : modes

SEGMENTS IN THE MODULE



- Cross-reference -

DE
Relative

seqment, address : 37D0 - SDA2
ENTRIES ADDRESS
vconverge 5021

set_mode_pvq 5897
null_mode 5A38
next _mode_step 5885
init_modes 5700

hskp_mode 5499

CSTR
Relative

segment, address : AFA2 - B2Fi

Page

REF BY MODULE
com_prec

modes?

com_proc

modes?

Not referred to
sfm-alp

sfm-alp
Com_proc

Not referred to

UDATA
Relative

DIC4 - DICD
ADDRESS
D1C8

segment, address :
ENTRIES
vern_sar_step

D1C6

vern_conv_val

picc

va_sar_step

D1CA

va_conv_val

pg_converged D1C4

CONST
Relative

B528 - 8B47
ADDRESS
8528

seqment, address :
ENTRIES
modelist

REF BY MODULE
sfm-alp
com_proc
modes?
tm
modes_tm
io
sfa-alp
com_proc
modes?
tm
modes_tm
io
sfm-alp
com_proc
nodes?
tm
modes_tm
io
sfm-alp
com_proc
modes2
tm
modes_tm
io
sfm-alp
com_proc
modes?
tm
modes_tm
io



